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In presenting to the public the miiltB of the recent atirvey 
of the Isthmiw of Tebiiantepec, I cannot reBtrain the exprassion 
of regret that these reeulta, foreahadowiog aa thej do «n enter- 
prise ealcnUited to eflbot • grottt comiiieroial revolution, and 
firttugfat with flo many iniitiial benefita to the Umted States and 
to Mexico, aie not set forth b j abler hands than my own. It is 
neverthdeea satia&efcory to me, that the wovk haa receired the 
endorsement of the £ngineer-in-Chie^ mider whose instractions 
and personal supervision all the operations of the diflPerent par- 
tics were conducted, from the conimencemtsut to the close ot* 
the survey. L utier these circumstances I trust to be exculpated 
from the charge of |)ersoual vanity in appending herewith the 
letter of Major Bantard, whose prolonged stay on th(3 Isthmus 
precluded the iBsae of these pages over his own signature. 

Nsw York, Fkb. let, 

RetaniDg home aflsr e nmbh more p ro ii a ete d absenee tibas I had «t 
iirst reason to aatioipale, it is a sonroe of gnliflcalioii to me to iind mj- 
■olf rsKevod by joa (rata the task of oollatingfrom the offloid leporls 
of the Engineering and Hydrographic Parties, such portians of them as 
we detirable for the public, whose attention has sbwidy been sttrsolsd 
to the undertaking by the course of events connected with it, and in 
whoee mind a deep and steadfast interest has been awakened by the 
great national hopes, of which I cannot but think our humble labora are 
the precursors. 

Within three years a new era has dawned upon us, and with the ac- 
quisition of California and the settlement of Oreiron, the 'enei^es of men's 

mindis have been diverted from the old and cIicuiLous channels of trade 
to other and shorter ones, which, while they arc dt»»ijned to bind W 
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mon dofdy togftiiar m m iiMioii, pnmm lawwiw to gif« m m ntam 
an the vwied iNwurai of the BHtem WoiM. A few 
y«in aaij viD elapse ere we shall whueei tmrj part of the Paotfie 
whHenad bj tha a^ of ovr ahipa, and eferj waive m Ha broad aipanae 
bearmg to dklant lasda, hitherto unkiMiwit to xm, ampt hy mn», the 
paopla and the commoditim of ov countrjr. That thia publicatioB, eet* 
ting forth aa H doea the advantagea of one of Ihoae gna( mter-oeeanie 
iaatee» nnat oontribvta in no amall digrae to anoh reanlla^ I eannot 
doubt; and in retnnuig the work to yon after a oarefol wfammalkm, 
it ailbrda ma pleaamo to lighten, if I gan, the burden of jour re^nnn- 
bSitf, by gtTing it my mqaalilied approfal aa a iatthfnl reoord of 
oparatkns, to whieh all of na, I am sore, moat look back with feeGnga 
of ptide and mutual oongratnlation. 

Under other cirsnmalttieea than theae, sneh ezpiessionB m^t well 
be considered oat of plaoa ; bat when I reflect on the diCBeoltiea that 
aasailed na in the oflaet of our work, and find in the end that it ia one of 
those rare cases wherein the most sangnine hopes have been changed to 
realittes, toy privilege to eongratabto can hardly be qneatioiied. 

If I may be pennitted to judj^e by the amount of labor aieeuted dar> 
ing the limited time of the surrey, it would not be difficult to imagoK 
how moch mote it might have been extended, but for the tennination 
put to it by the Mexican anthorities. Nevertheless, with the existenc e 
of good harboia at each tennnnis, and the survey of aa entire length 
of line, favorable in its character, and of facile grades (al though we 
have reason to believe that further ezploratioos would give other fines 
much more advantageoua and preferable for permanent locatioii, which 
might supersede the one aheady nm), sufficient is established to de- 
monstrate beyond all donbt the practicafajlity of the profeot hi a eon- 
plsto and salis&etoiy manner — a reauH to which the libsnlity and 
active co-operatioa of the Mansging Oommittee of New Orleana has 
contributed greatly. And while it is to be regretted that Meiioo^ 
through an unwise course of policy, haa thwarted the deaigna of tfaoae 
who^ in the pursuit of tiieir intsraata (baaed upon her plighted futh 
and mvited by her passports), would have sided her tottering gov- 
emmsnt» and extended the mfluenee of her people ; yet it is a aalis&c- 
tion that so much haa been aoeompliahed by the surveying party m so 
short n time. 

I am, dear sir, very truly youia, 

J. G. Bahhakd, ChteJ Jsir^neer, 
J. J. WiLUAMM, Ebq^ Prin. Am'I Biyiwr . 
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III the prepanlion of this work for the prees (called forth now 
hy tlie mgBDXOM of the New Orieeofl Oompeny), I have en- 
deftyaied to avoid all grttmtonB eipreBBions of opinion, both 
with regard to the project itself and ita relation to other rentes. 
Thron^^oat, my denre has been to give a plain history of the 
Kurvey, and a comet acooont of the resolts obtained bj it ; 
Itnowing fnll well how much more trustw orthy are tho concln- 
fiiona of the mass than of tlie iodividual, wlic^e mind is natu- 
rally biased by a personal identity with the eveute and circum- 
staocee upon \\]udi he passes judgment. 

"With reference to tlie subject-matter of Part II., no apology 
is requisite. We have many interesting details of the history 
of Mexico from the earliest periods to the present day; but 
there is much with regard to her local Geography, Climate, and 
Natural Resonices, which yet remains to be written. And in 
the establishment of a great national highway across the Istfamns 
of Tehnaatepec, a portion of the Mexican territory on which 
the hopes of her conqueror were centered, something is necea- 
saiy to be known beyond the mere arithmetical resnlts of instru- 
mental observations. I have therefore devoted a part of this 
report to an exposition of the geology, climate, and productions 
of the Isthmus, acconij>aiiie<l by some brief notes on the char- 
acter, customs, and liabitations of the people wlio constitute a 
remnant of the old Mexican race, whose thrilling and dramatic 
history (through the eloquent writings of Preficott) has become 
as familiar to us as household words." 

All ports of the work are illustrated with sketches of the nat- 
nral scenery of the Isthmus. These are Mthfiil representations, 
and give a better idea of the coontiy than any written detailed 
description. 

For cenveoient refeienee the maps have been bound in a sep- 
arate book by themselves, and embrace aU the resnlts of the 
reoent survey, together with those obtained by the officecs of 
Cosnmodoie Perry^ Bqnadnm, in 1847-8. 

In the AppEiTDix will be found the documents of the grant of 
Sefior Don Jose de Garay (upjn wLobc privileges tho underta- 
king wa£? iiece^isarily predicated), wiUi such other papers as ii 
may be desirable for the public to peruse. From these they 
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irilibe enabled to judge to what extent the faith of Mexico his 
been plighted, and how far the Tehnantepec Bailiaad Company 
of New Orieans hftve been joBtified in ihe ottdnj the/ hare 
made* 

For many yalnable suggestions, and tot mneh of the details 
embiaoed in the statistioal part of the woiIe, I am indebted to 

Mr. John McLeod Murphy of the Navy^ and to Ifr. J. G. Avery, 

Ist Assistant Engineer. 

My ackiiowledgmeuts are Ukewiae due to Dr. Antisell, oi Xew 
Yorlv, t r the absiiitaDce rendered me in preparing the articles 
on (ieoiogy and Olimatfi. 

J. J. Williams. 
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PART 1. 



ENeilfEERINe REPORTS. 



Oir the 25tb of December, 1850, the steamer Alabama, hav- 
ing on board the corps of Engineers destined for the snrvej^ of 
a roQte for a raibroad across the Isthmns of Tehnantepec, entered 
Hie Coatsaooaloos Biver, and on the same day arriTed at IGna- 
titlan, a town situated at the head of present ship navigation, 
twenty miles teom the month of the riTer. The engineering 
party consisted of fifty-four persons, placed tinder the immedi- 
ate direction of Major J. Cr. Barnard, of the U. S. Engineers. 

Another pmlj, under Ma\ P. E. Trastoui", had previously, been 
sent dnwn by the company, for the purpose of exploring the 
hai Uiis on tlie Pacific coast, and were at that time employed in 
making a survey of the harbor of Vcntosa. 

On arriving at Mina-titJaii, the parties were immediately 
organized for the commencement of active operations in the 
field ; and pursuant to Major Barnard's instmctionS| a party 
nnder Mr. W. G. Temple, U. S. N., commenced a survey of the 
Ooatzaooaloos Biver, at Mina-titlan;* and another under Mr. J. 
C. AT617 was directed to make a reoomiaisBance to Mt. Encan- 
tada, situated on the west bank of the Ooatzseoalcos, about 
'forty miles sontfawesterly from Hinartitlan, on the ronte of the 
proposed snnrey. At t^e same time I received Major Bar- 
nard's instrnctions, from which the following is an extract : 

•* You will get your party through aa rapidly as possible to some cen- 

* BebwrnB lUs point nod the Bar, a sorvey bad be«a made by Com. Perry, in 1847, 
IkftOHpt'cf nUdl Meoiapany this Report. 
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tral point, and I think Chivela will be the best. Thoro, yon vn.]] start yonr 
san'ey of the divi(lin<^ ridge — perhaps Chivela firHt, Masahua next, and Tan/a 
last Huving iuiind the boHt Pass, nm your line down to the Pacific, aasaming 
La VerUosa as the tcrminua. 

" If Tarifk be the best Pasa, start from that. In both cases you will be 
aUe to judge of the pfaetioftbility of oonMeting with the lagoons, should thtt 
Am Biitw be selcetod. 

" It miglit |fOfe thai not mndi length wonld be eeved on aeeonnft of the 
lapidily of dewent Keep yonr giadee bdow fiurty ftet* if poMlble ; end ton- 
nelt if necessary and preeticeble. 

^If Bocii de! Monte appears to be a good starting point, Mr. Avery nlgfat 
(•omm»»nrc there, and run towards you ; if not, bring him up to you, and let 
him run u Ymc back, more to the eaetwaid* 1 shall be able to communieiite 
with you betbre you get to work. 

Establish yonr bench marks so as to be referred to without douU by 
future surveys. 

We miut kseve out of mind entirely the idee of locating the road ; e demoii- 
•tratlonofiiractioaMIt^endjiroMfeeDtfb ' 

** Ae the pertiea ere lUl in jmnon^ oae them (instoed of eonfining tiiem to 
carrying inslroments) as much ae poedble in loAmel rteommBtimeu, direeting 
them to penetrate a certain distanee each dde of yonr Kne, and give yov the 
topography, &c., of the country. ' 

** Your Jnurnalst should be full as to the etirvey, and the topographical and 
geological features and vegetable growth of tlie country. Note what prodnr- 
tions are valuable articles of commerce: what timbers are us<jful for construc- 
tion; what building stone, &c., is a\ailable; and endeavor to ascertain if 
mines aiid precious metals ore likely to be found. 

**It ie ei^Jofaied upon all individaala etiaehed to the anrfey,toeondnet them* 
aelvee witii the ntmoat deoonun in their interoowee with the nativee; to inlaid 
feie with them aa little eepoadble,to pey reapeet to eivO and reUgioim anthoiw 
itiea and ceremonies, and in pxuticular to refr^ from treapassing on private 
property, taking fruits, &c., &c. ChieCi of parties will be held reaponaible 
tor the good conduct of their respective parUes, and will discharge any indi- 
vidnl whose conduct doea not conform to the atq>aUtiona oontained in the 
article^; hp han signed. 

" You will pay particular attention to the use of firearms. They are issued 
exclusively for personal defence, or rather more for moral effect than lor any 
anticipated n^;e«uty for their use. They should, therefore, not be resorted 
to, even ahoold « qnarrel ocenr, witbonft the ntmoat caollon, ae more evil might 
aiiae from their impmdent nao than from being without thani." 

Before enteriDg upon the details of our aurreyB, or the 
manner of opeiiifcmg the parties in the field, it seems proper to 
give A ^0riid Ufpographieal view q( ^ 
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Hie IstbrnitB of Tehuaatepee that portion of the Mexican 
teiritoiy which lies between the Golf of Mexico and the Pa- 
cific Ocean^ where the two Beas appniach the nearest to each 
other ; and comprieee the eastern portions of the states of Yera 
Cruz and Oaxaca. 

From the mouth of the Coatziicoalcos, which discharges it^ielt' 
into the Gulf in 16^ 8' 20" north latitude, and 94° 32' :h i lon- 
gitude west (from Greenwich) , to the harbor of Ventosa ou the 
Pacific, Bitimted in 16^ 11' 45" north latitude and 95* 15' 40" 
west longitude, the distance in a direct line is 14.3^ miles. The 
coast-lines on either aide have a general direction nearly east 
and w^t. 

In conBidering the IsthmuB with reference to its gewal topo- 
graphical features, it may properly be said to comprise three 
main divisions, mose or leas distinct in their genersl ehanieter- 
istics; the firsts emhracing that portion extending from the 
Ghdf to the hase of the Cordillera, and which may he called 
the ASanUe jUamg ; the second, comprifiing the mom elevated 
or fmmnimnaw dUtrieU in the central parts, and the third, 
indnding the level eonntry bordering the ocean on l2ie sonth, 
and known as the Ptmfio plmna. 

The first division comprises a belt of country of some forty 
or fitt^' iiiilee in breadth, lying contiguous to the Gulf-co;irit, and 
made up of extensive alluvial basins of exceeding rich nes^^ and 
fertility, through whii h tin: drainage of the northern slope of 
the Cordillera discharges itseif ini" tlie Gulf. 

Tlie principal of these hydrograpbic basins is that of the 
Coatzacoalcos, which occupies the central portion of tliis divi- 
sion, and has a general direction of N. £ by S. S. W. It is 
separated from the basin of the Tonala and Tancochapa rivers 
on the east, and the San Juan on the west, by a moderately 
elevated plateau or table-land, furrowed by nnmerons small 
stfeame, and generaBy covered with dense ibrasto. These table- 
lands, with few exoeptions, are not elevated more than two or 
three hundred feet above the sea-level. 

Oonepienoos to the west of the Ooatsacoalooe are the peaks of 
8a& Martin and Pelon, monntaina of oomnderable magnitode^ 
and oonstitating the most striking topographical features of this 
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division of tlie Istlimiii?. They occupy an angle in the coiist, 
which at the Barrilla turns to the north, making nearly a right 
angle with the coast-line to the eafit, and gradually curyiug to 
the west for a distance of 20 or 30 miles, when it again aasnmeB 
an eiat and west direction. The mountains referred to tenni- 
nate a long range of hilla extending to the west, and gradnall j 
deereasing in hei^^t tOl they anhaide to l^e level of the fdain 
oonntry bordering the San Jnan Blver on the east ; the whole 
being known as the ToztU range. Between this mountain 
chain and the Jaltepec Biver, the only highland breaking the 
general nniformity of the snrfiioe of the oonntry, is the Encan- 
tada Mountain, five miles to, the west of the Coatzacoalcos, and 
thirty miles from the Gulf. This mountain has an elevation of 
about eip^ht hundred feet above thti bunounding plains, and its 
base extends iicai ly invo ruiies in a direction W, N. W. by E. S. E. 
Thirtv-«even miles eastward of this range is Mt. Tecnana])a. 
surroiuHlcd by extensive plains, and having an elevation of 
1200 or loUO feet above the level of the Gulf. The country 
bordering the Uspanapa Eiver on the east, and distant ten or 
twelve miles to the north of Tecnanapa, is considerably broken 
and divided bj elevated ridges or ranges of hills, with an ex- 
treme elevation of fonr or five hundred feet above the sea-level : 
and abont midway between the Goatzaooalcos and the Tonak 
rivers, at a distance of eight or ten miles from the Gnl^ are 
the Cerros of 8t Vincent and Acakpa, which, thongh styled 
*^ monntains," consist of but moderately devated broken ranges 
ofhiUs. 

With the few exceptions here referred to, the entire country 
embraced in the northern division (as seen from the highlands ' 
immediately south of the Jaltepec Kiver) presents the appear- 
ance of a broad plain, entirely covered with dense forests. 

The second or middle division may be &aid to extend from 
the .laltepec Kiver on the north to within twenty or twenty-live 
miles of the Pacific coast, comprising a strip of country tlirough 
the central portions of the Isthmus, of some forty miles in 
breadth on the west, and gradually widening oat towards the 
east to sixty or seventy miles. This division presents a ffmH 
diversify of featnre. The immense oham of tlieOordi]lei«|Wfaidi| 
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n&dar diflbfoit dencmuiuitions, eztonday almost witbont mt«mip- 
tioD, the entire length of the two Americas, traTetBea Uie ooim- 
try tnm east to west; but instead of those loftj yolcanic peaks, 
which constitate so atrikiiig a featore of eztensiTe portions of 
this gigantie chain of monntains, there is a sndden depression 
of the range in its passage across tiiis lethmns, the condnuity of 
the ctain being nearly broken at a point directly in the line of 
shortest communication bctwuen the two uccans. The Cordil- 
lera here approaclies very near the Pacific coast, and its southern 
slope terminntinpr suddenly, extends in nearly a right lino for a 
considerable distauee in ao east and west direction. But on the 
north side, the base of the mountain range, commencing at the 
point of greatest depression, forms an extended curve to the 
northeast on one side, and to the northwest on the othiyr, having 
the concave side turned towards the north. The section of coun- 
try lying to the south of the Jaltepec and Ohalchijapa rivers, 
aad eircnmserihed on the east, south, and west by the aboive 
moontain range, is made up of elevated table-lands, uMxre or less 
hfokm and divided hgr low irregular spnia from the main Cat' 
diUera. To the east and west we find a confhsed mass of moDii> 
tains, which, thon^ attauiing to hot a moderate elevation, cover 
a large extent of coontry, partieiilarly on the east, where tbegr 
flu aeariy oneluilf the hread^ of the Isthmns. The tahMands 
above mentioned comprise an area of about 1400 square mUes, 
aiid are watered by the Juiiiuapa, Sarabia, Malatengo, Almo- 
loya, and Chichihua rivers, all tributaries to the Coatzacoalcos, 
and streams of small importance, by reason both of their limited 
length and the comparatively smaii volume of their utci>^. The 
first four take their rise in the mountains to the went, aiui the 
last drains a portion of the mountainous districts to the eaat. 
These streams present through nearly half their length the char- 
acter of mere torrents, and their cnzrents are generally rapid 
throughout their- entire course. In their passage tfarongh tiie 
t&ble-landfi, they are generally bordered by a grsator or lesser 
bscadth of rioh aUnvi^l bottoooDS. 

The elevated spua and ridges reteed to, and whieb traverse 
the country generally in an east and west direction, oflfer the 
priiopal obstacles to the oonstmotion of a railroad across thia 
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portioii of the iBthmns. The Jaltepec and Junnapa liraB are 
separated by a chain of highlands, oonstttating a Bpnr from the 
GoidiUera on the weat, and eactendmg easterly to the Coataa- 
ooaloos ; bnmehing from this main ridge, are nnmenraa latml 

spurB, which, decresfiing in width and height, gradaallj eubeide 

to the level of the ri\ er-bottums. We ako find the country bor- 
dering the Sarabia River considerably elevated and broken, 
from ito c<.>iilhience with the Coatzacoaloos to a ])oint about two 
miles weetwanl of Boca del Monte; and tiiree miles S. W. of 
tliis latter place is a high range of hills, known as the mountaiu 
of Sarabia. 

Further to the south are the hilk of Xochiapa, which origi- 
nally seem to have formed a connected chain, joining die mom- 
tain range to the east and west, but have been cut through or 
diTided by the Malatengo, Almoloya, and Ghichihua rivers ; 
tho8 opening neOwral passages thiongh a range ot hills, which 
otherwise would seem to have offered an almost inanpeiable 
obstacle to the constmetion of a railroad. Between this range 
and the Snnunit Pass, the oonntiy is made up of elevated roll- 
ing plains, which are divided by low rangee of bills into three 
divisions, known respectively as the plains of Xochiapa, Glii- 
Tela, and Tarifa, which generally present a very smooth snr- 
face, but more or le.s& undulating, and nearly destitute of 
heavy timber, except on the iiiargins of the princi])al Btreams. 
lliey gradually become more elevated ae we approach the Sum- 
mit Pa88, a?)d also present a more uniform level surface. 
They are )><)uiu]i'd on the south by the cerroe Prieto, Masahuita, 
and KHpinosa, ali of which terminate in rugged limestone peaks, 
at an elevation of from 1500 to 2000 feet above the Pacific ; and 
form the only connecting links between the high mountain chain 
extending westwardly through the State o£ Oaxaca, and the 
Cordillera of Qnatimala on the east. 

By a narrow opeiung or gap in these mountains, we descend 
suddenly from the elevated table-lands to the Paeifie plains, 
which ibnn the thhrd or sonthem division. These plains av«r- 
' age abont twenty miles in breadth, from the base of Ibe mmmt- 
aliis to the Pacific coast, and descend on the meridians to tlie 
lagoons, at an inclintion varying from ten to fifteen ftet in 
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the mile ; fhnB fbnmiig, as it were, an immenBe inclined plane, 
With its aide neit the monntaina, about two hundred and fifty 
feet above the -Pacific. Under these jcircnmstaneea they pre- 
sent a remarkably smooth, even anrface, with a uniform, gentle 
slope towards the eea. In some instances there are occasional 
isolated hills, which, rising abruptly, form a prominent feature 
in the topography of this part of the country. The plains are 
traversed by eight rivers, which discharge the drainage of the 
ftuutiieiu slope into the sea. Seven of these rivei*3 empty into 
the lagoons, which are connected with the sea by a narrow out- 
let, called the Boca Barra : the eighth, or Tehuantepec River, 
comes from a northwesterly direction, and passing through the 
city of the same name, dischaiges itself directly into the sea at 
the Bay of Yentosa. 

The most important of the streams referred to, as respects 
length and the Tolume of tbeur waters, are the Ostuta and Qhiea- 
pa on the east, and the Tefauantepec on the west The first two 
named riven -have their source in the highest piu-ts of the Siena 
to the east of San Miguel Ghinudapa. It is said of them ^t 
they always rise and fall Bimultaneously, the slightest change 
in one stream being accompanied by a corresponding variation 
in the other — a fact which ink? originated the lit licf thai they 
have a common source in a lake supposed to be on the summit 
of the moimtaius to the east ; though the true reason is no doubt 
to he found in the fact that they both proceed from the high- 
est points of the Sierra^ and through the upper part of their 
coarse are in dose proximity to each other. These streams de- 
ri vv their chief importance as being the source from which a 
sufficient supply of water may probably be obtained for the 
ionmiilrlevel of a ship-canal. The plan proposed by Mr. Moro 
for obtaining this supply was, to open a trench that would lead 
the waters of the Ostuta to the valley of the Chicapa ; and an- 
other, which, beginning a little above the ^ Ultimo Rancho,' 
wonld direct die waters thus eoUeeted to Hie table-lands of Tar 
rifiE^ following the brows of the hills to the north of the valley 
watered by the upper Chicapa and the Monetza." Tlie average 
depth oi water in the Chicapa (at San Miguel Chiraalapa), from 
Jane to October inclusive, is seven feet, and a section of the 
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stream in tli© driest j)art of the Fcnson civcr^ one foot by twenty- 
five feet, with a very rapid current. Tlii^ waters of the Ostutaaro 
at least three timefi as abtmdaat as those of the Chicapa. Tk» 
elevated manntain peaks near the source of these streams are at- 
most constantlj enveloped in dondsi which may acootmt Ibr their 
r6maxU>l7 miifonn flow of water throughout the entire year. 

Most of the rivers watering the southern slope have a com- 
parativelj limited extent, and before reaching the plains present 
the charapter of mere momtain torrents. In the diy season 
many of the smaller ones become completely absorbed, or lose 
themselves in the sands of the plains ; even the Rio de los Per- 
roe, stream of some magnitude in the rainy sea-son, exliibit^ a 
dry channel below Kl Espinal tor bix months in the year, viz., 
from December to July ; uhile near the mountains it always 
carrieii a considerable volume of water. 

All of tliene streams, as they ipsne from tlie mountains, are 
remarkably pure and limpid, even in times of flood, thereby in- 
dicating the rocky nature of the districts which they drain. In 
their descent towards the plains they oEw almost unlimited 
sources of water-power, which at many points maybe made 
available for sawing lumber or for other purposes. 

Hie lagoons, wliich receive most of the diainage of the south- 
ern slope, extend a distance of nearly forty miles along the coast, 
and comprise an area of more than 200 square milgs ; they are 
divided by a narrow peninsula of land into two principal divis- 
ions, known as the upper and lower lagoons. Though of con- 
siderable extent, they are generally shallow, and no doubt an- 
nually ])ecoming more so from the sediment brought down by 
the numeruus rivere which discharge into them. 

The bay of Yento-^a is formed by an indentation in the county 
and t]j( I rejection of the Gerro Moro on the west. The Tehuan- 
tepec iviver discharges itself near tlii.^ j^oint. Tlie bay is par- 
tially sheltered from the north winds by low ranges of hills from 
three to four miles distant. A short distance to the westward 
are two similar indentations of the coast|IcQOWn respectively 
as Salina Gmz and Salina del Marques.* 



• Fbr A dttdlod dMcription of YentoM, vide |Mgt 104. 
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Of die streams watering the northern slope of the Isthmus^ 
Ihe most Important bjr &r is the Ooatsacoalcos,* by reason both 
of the comparativelj large extent of conntzj, for the drainage 
of which il k the ondet, and also as furnishing the natoral chan- 
nel through whieh the projected oommnnicatioii between the 
two oceans maj, in part, be eflected. This riyer takes its rise in 
the nnexplored part of the Sierra to the east of Santa Maria 
Chlmalapa. About thirteen miles above this village, tlie Chi- 
malapilla falls into the Coatzacoalcos on its right bank. This 
was the highest ixjiut explored by the eomuiission ; but tlie In- 
dians ascend it on rntl> thirty or forty miles fiutlu r beyond. 
On the '^nine side, and one mile below the Chiinahipilla, is the 
confluence of the Hio del Pinal ; thence to a point nine miles 
below Santa Maria the course of the river is soothwest, And 
thence to the confluence of the Malatengo, a distance of thirty- 
six miles, it runs in a northwesterly direction. Between the 
Pinal and ICalatengo, it receives the waters of the Milagro, Is- 
cnilapfti and Goyoltepee riven on its left bank. The Makfeengo^ 
which also enters the Goatzaooaloos on the left, drains the de- 
vated table-lands of Xoehiapa, Ghivela, and Tarift, as well as a 
portion of the mountain diBtricts to the east and west of them. 
Its principal tributaries are the Chichihna and Abnoloya ; the 
latter takes iti conne through the plains of Chivela, and derives 
its chief importance as probably furnishing the most feasible 
route by which the railroad may be carried to these plains from 
the north. 

The rivers Sarabia, Jumnapa, and Jaltepec (or de los Mijos) 
enter the Coatzacoalcos on tljc hff br^nk, and next to tliem the 
Chalchijapa on the right. The hret two descend from the Sierra 
of Santa Maria Guinenagate ; and although the Sarabia carries 
a considerable volnme of water, it is not navigable on account 

* Maaj dispute* hare ariaen with regard to the orthographj of this oameu la 
the oflBoU dispatcbM of Hcraan Cdrtee to tin Empcnr GhailM Y. he mitee H ia 

- Cvidcacalcor " OuataeuaUo,'* and ** Owua^uakoJ* The retenui Mldier Bemal 
Diaz del Cagtillo, who resided more than thirty years in the prorinre, mlh it 
" (7fmrnnu^lrr>" Dc Bolis, on the other hmid, writes it " Gvazacoaico," and the 
Abif<' I lavi^a rn tv lio, from his extonsive knuwledge of the laDgoagee of Mexioo^ is 
perhaps the best authoritj, writes it after this maaner, viz, " Coatiacuaico.* 



Digitized by Google 



^ XNGlNESBOfO 2EP0STS. 

♦ 

of its conise beiog too predpitoas, and lumng near ita montti 
a lUl whieh unpedoa tbe entranoe of caxioes ; but the Jnimiapa 
can be aaoended in the rainy aeaaon to a point known as the 
Paeo de la Puerta, fipom which there is a good mnle>road to San 

Juaii Guichicuvi. The Jaltepoc River Las its source in the Sierni 
of the Mijes, situated in tlie disstrict of Villa Alta, and is navi- 
gable for canoes all the year ronud to a spot called Tutla, about 
fifty miles from it* mouth. Tliis river is iicarlv a.s large as tlio 
Coatzacoalcos al>)ve the confluence cif tlie two t>trL;uii9, and is the 
most imjMu tant tributary on the west. The Chalcliijaj)a is ids<» 
a considerable gtre^im, and the Indians ascend it for tive days 
with rails, and then cross b}' land to the village of Santa Maria 
ChimaUpo. Between the conflncncc of the Ohalchijapa and 
the point of La Uorqneta, where the river divides into two 
branches, the small streams Colorado, Naranjo, Peftas Blancas, 
and Onapinoloya join the river by its left bank, and the Chiir> 
ria^ by Hie right. The general coone of the Goataaooalcoa 
from the eonflnenoe of the Malatengo to that of the Jnmnapa, 
ia ftom Bonth to north : it then rana northweet until it meets the 
Jaltepec, and thence to the bar ita general comae ia northeaat 

Hie Iragth from the mouth of tbe Halatengo to the Sarabia ia 
10 mileB ; from the Saiabia to the Jnmnapa, 14 ; from the Jn- 
mnapa to the Jaltepec, 10 ; from the Jaltepec to the Ohalchija- 
pa, 1 i ; and tlu iiee to the Horqueta, 38-^being 95 miles between 
the Malatengo and tiiat point. 

Above the confluence of the Jaltepec. the country on either 
side of the Coatzacoalcoe is more or loss broken ?md hilly, and 
the banks of the stream otVn rocky and precipitous; but be- 
low this point the margins are comparatively low, and the Biir- 
face level for some distance back from the river. Between the 
Jidtepec and the Horqueta, there are a few spots called oerritos, 
or hillockfl, composed of beds of clay, from 40 to 60 feet in 
lieight. Tlie banks of the river, however, seldom exceed 10 or 
15 feet, and aresometimee so low as to be ooTered in times of 
flood. 

At tibe Hbrqneta, aa has been said, the river brancbea — ^the 
westem arm being called the Braao Mstan, and the eastern the 
Braio Apotaongo: these branches unite after having taned I3ie 
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ialand of Tacamiebapa. The Mutan reoeiTM the tMten of the 
liTem^Tatagapft and Honxapa ; the ibnaer diainiag the oonntiy 
to the west of Mt Eocantada, and the latter having its soiiroe 
to the southwest of Teaistepec TOm Monzapa has a depth of 
15 ibet at its month, and in the rainy season is navigable for 
canoes to a considerable distance. Seven miles below the island 
of Tac4in)icliapa, the Coatzacoalcos receivm the waters of the 
Coachapa Kiver on tlie east. Tlie source of this stream is un- 
known, i»ut it has been ascended in canoes for twelve days, the 
time usually occupied in going from the bar of the Coatzacoal- 
cos to the Pass of Sarabia ; schoouers have also sailed up it for 
a distauce of several 'miles. The cross-ties used on the railroad 
at Vera Cmz were manpfactnred from timber obtained iirom 
the banks of this stream. 

Four miles below the debonche of the Coachapa, but on the 
opposite ahoie, is the village of lOna-tiflaii; and tiiiee miles be> 
low thiS| the river TJspanapa joins the Ooatnooalcos by its right 
bank. 

Half v, iLy between the river Coachapa and Minfrtitlan is sit- 
uated, on the left bank, in front of an islet, tiicf common entrance 

to the creeks Tocajalpa, Ojosapa, and Cnamecatan. 

The Uapanapa is the most considerable of all ihc numerous 
tributaries of the Coat/utcualcos, and is in some respects even 
superior Uy the latter siti'eam ti»r purposes of navigation, carrying 
a sufficient depth of water to float large vessels to ;i L^ri ater dis- 
tance from the Gulf, and also being less tortuous. The Indians as- 
sert that it has been ascended in canoes for twenty-five days ; but 
it was probably never explored to its source. The mountains near 
the head-waters of this stream have the reputation of being rich 
in gold and silver mines. A great extent of oountry bordering 
the irspaa«pa and Coachapa rivexs is subject to periodic inun- 
dation. Below the Uspanapa, near a spot named Paso Nuevo, 
throu|^ which runs the high-rciad leading to Tobasoo, the river 
San Antonio joins the Coatzaooalcos, proceeding from some 
marahes nineteen miles above its month; and one mile lower 
down, on the opposite bank, it receives the watei-s of the Tacoteno 
Kiver. Finally, at twelve miles l>elow the Uspanapa, and live 
miles from the bar, on the left, is the confluenoe of the river Tierra 
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Nueva, or the Culzadas, tliis being the channel thronnjh which 
the Coatzacoalcos receives the waters of the river liuik»uijUii, a 
considerable stream draining an extensive alhivial basin to tlii;? 
south of the Tuxtln range of mountains. This i iver ahjo comiecta 
with the sea hy a narrow clianiiel at La Barrilla. Tlie strip of 
land intercepted between the river Tierra !N'ueva and the Gulf 
coast, and extending from the bar of the Coatsaooalooa to the 
Barrilla, near the base of Mt. Pelon, is made up on the Gulf 
side bj a chain of sand-hills It aving a considerable margin of 
low land on the mer side. These sand-hills are elevated from 
fiftjr to one hundred fe^t above tide-water, and border all this 
part of the coast. 

The banhs of the rirer below Mina-titlan are veiy low and 
freqnentlj flooded. The month of the Ooatzacoalcos, the geo- 
graphical position of whidi has been given, is one hundred and 
fifteen miles west from the river Grijalva or Tobasco, and aboat 
one hundred and ten miles from Vera Cruz, its width is about 
fifteen hundred feet, and its deptli \ aries in different ])lace8. A 
transversal section of the river, over the bar, showd it to be 
slightly swelled in the middle and hollowed ont towards the 
two banks of the river ; the hollow on the right forming the 
eastern, and the other the western pass. The greatest depth of 
the latter is close to the bank on which the fort is built. Tliis 
pass is a straight channel, of easy entrance, and always the 
same, by reason of the nature of the material composing the 
bar. It has a width of three hmidred and fifty feet and a 
depth of thirteen feet, which, howerrer, is diminished to twelve 
and a half in the month of May. The tides are not strong on 
this port of the Mexican coast; but in case of heavy northerly 
winds, the waters of the river are backed uj), ^i^'i^^g a sensible 
increase of depth on the bar. Tiiu eastern channel is about one 
hundred feet in width, and its depth vai'ies from eleven to 
twelve fbet. 

As soon as the bar is crossed, and the a^jceut of the river com- 
menced, it widens and deepens, and at seven miles from the 
Gulf the lead shows a depth of forty feet, which is preserved Sot 
some distance. The least depth in the channel below Mina- 
titlan is twelve feet and this may be earned nearly to the island 
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of 'Ricamichapa. The superior adyantagoB o&red by Una 

stream as a safe and convenient harbor for ships, early attracted 
the attention of the Spanish conquerors. Cortes, in h\6 official 
diupatchctj to the Emperor Charles speaks of the iniportaiK c 
of this river, m furui^shing the best harbor to be found on the 
Gulf coast of Mexico. In giving the results of a survey of the 
river, made by his order, he says: "They found two fathoms 
and a half of water at its entrance, in the shallowest part, and 
ascending twelve leac^uea, the least thej found waa five or dx 
finthoma.'' 

Theae aotindingB were made in the year 1520, and give about 
tko same depth over tbe bar at the month of the river which we 
BOW find. This la an important fiust, aa proving that the mate- 
rial of which the bar ia formed does not change ita poaition, and 
giving promise that any work for deepening the channel at tiiia 
point will affi>rd permanent reaolta. 



In compliance with Major Barnard's instractions, and as soon 
as arrangements could l)e made for oiu: deparlurcj I ascended the 
river with the party under iny immediate charge to i*aao Sarabia, 
from whence we proceeded on horses and mules, via San Juan 
Guichicovi and Kl Barrio, to LaChivela, a Hacienda directly at 
the entrance to the Pa>'« of the same name. Here we established 
our head-i|uai'tei*s, and after making a reconnaissance of Chivela 
and Masahua Pasaea, in company with Major Barnard, it was 
determined to commence at once the enrvey through Masahua, 
as Ghivehi was then considered more difiKcolt, while that of Tt^ 
rila waa too fiur to tiie east* 

Having completed thia enrvey down to the plains of the Pa- 

• Tt wa* tho ititentiou to Imve made a regular surrey of Ohivela Pas?, a* well an 
iln\rri ihe Riu Almoioja, so a« to enable ue to comparp the relAtire co«t of the ; wo 
ruutoa ; thai is, the Rio MalaUBgo md Maaabua Paas route, with the Rio AimoUijA and 
CbiTela Paaa route, a« also a oombinaiioD of both. Thia would hare been dona Imd not 
tto IMer progrev of tbe mrf^ beeo anwited lij tlM Hodoui anlhoritiM jnit m 
tiiepMtywMf iwnmimrii^ di> liiit ihiwjgli CaitfahL And it » to Iw iifMltod 
UmI irtuk the parties were oa tfa» groond, irith ample prorMoot and tiine^ 
these rou' 9 could not have been surTeyed, inasmuch (la it will hereafter brolre 
oonaideraUe addiUooal eKpeoae in the n^uipisent of partiea thia porpoae. 
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cific, we continncd the line in the vicinity of the Rio Venk to 
Its entrance m the lagoons ; after which wo all returned to the 
Hacienda of Chivcla, wlicre the party -was divided. One 
diviBion waa directed to run out the carriage-road tbroogh 
Chivola PasB ; the stream descending from iti summit ; an 
experimental line to the weet of Torrcnta de Chivela, and a line 
from the toot of this Pass via 6aa Geronuno^ ComitanciUo, and 
Tehnantepoc, to Ycntosa. 

The other division leoeiyed orders to oommenee at Gfaivelft 
(the atarting pdnt), and ran in a northwesterly direction oyer 
the pUdns towards El Barrio, Via the Pass of Niai Conejo 
(throng the Hujada range), on to the plains of Xodiiapa, 
where they wonld connect with the line ftom Boca del Honte, 
at which point Mr. Avery had been directed to commence after 
completing his recounaiabunce from Minartitlun to the Eiicantada 
Mountain. 

These two j)ai'tie«i Laving connected tlicir lines of survey on 
the plains of Xocliiapa, the one nnder Mr. Avery returned to 
Boca del ^fonte, from whence ihey continued the sunrey, via 
the Paso de la Puerta, down to the Jaltepec Biver. 

The party nnder my own immediate chaige descended the 
Coatzacoalcoe to the Jaltepec, and commenced nt a point on 
the stream, near where the line of nulroad will probably cross, 
in the event of locating west of the Coataooaleosv Ttm crossing 
is about six mike in a direct line firom the month of the Jaltepec, 
and about nine by the windings of the river. From thence we 
struck off on a oomse about K. 2(P E., or a little to the west 
of Encaatada Hoontain, in order to meet the reoonnaissance 
from Hina-titlan. 

^[v. Avery having completed the line from Boca del Monte 
to tlu' Jaltepec, was directed to descend the river to Mina-titlan 
and cuiiimence a compass line at that puint and nin on towards 
Tesistepcc, or until lie should meet the other party coming down 
from the Jaltepec River. The two pjirties joined just north of 
the Encantada Mountain, and thus was completed a base line 
of operations for all fdtare Borveys, from ship tumgaUon m 
ths Atlantic to shd^ navigation on the Pacific, 

From the topography of the country it viU be seen that the 
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port tawmved by the survey is oalurally divided into Uiiee 8eo> 
tioiu, each of whieh poflMfiaes its own peculiar ehaiacteiistics. 
The first of these emhraeea that belt of comitify which lice 

between the parallel of Mina-titlan and the Jaltepec River. 
The line traversing it is G2i luiks in Iciigtli. 

Tbe rseamd^ which extends from the Jaltepec to the babe of 
the mountains on the Pacific plains, reaches 68f miles. 

The third, from tlie base of the mountains to La Yentosa, com- 
prises 35 miles. Making a total leugtli of line of 160 miles. 
This, it must be recollected, runs by way of Masalma Pass ; but 
there is a great probability of reducing this distance from ten 
to fifteen miles on the final location. The air-line between 
Hin»-titlan and YeDtoea is 180 miles. 

General Dcscrijptmh of RouU, 

Leaylng IfinA-titlan, the line bean off in a southwesterly di- 
rectioD, passing fi»m one to two miles to the left of the towns of 
Oosnliacaqne, Jaltipan, Tesistepec, and the Hacienda of Alma- 
gro, enrving eastwaidly to a point abont three-fonrths of a mile 
west of the Encantada Mountain (keeping generally out of reach 
of the lino of overflow), and passing through one of the most 
beautiful and productive portions of the Isthnins. From tlie 
Encantada, the line enters a (Ioilsg forest, in which it continues, 
on the same character of ])n>lile tV»r tliirty miles to the Jaltepec* 
River. For the whole distance from ^lina-titlan to that river, 
we encountered no streams requiring more than fitty feet water- 
way. The grades upon this portion of the road will be remark- 
ably light, and the alignment good ; the material to be moved 
meetly sand, gravel, and day, and in a Ibw places sandstone 
rock. 

Lsaving the Jaltepec, the line, stiU continning in the forest, 
advances in a southerly direction, but soon ascending on a grade 
of sixty feet to the mile, leaches the smnmit which divides the 
waters of the Jaltepec from those of the Junnapa. 

From tiie smnmit the line descends on an average grade of 
twenty-five feet to the mile, till it reaches the level of the 
rifv^botlomfi, keeping to the left of Hie dividing lidge, whiidi 
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MfMiteB the waten of the eMtam and western tributaiiM of tiie 
Jonraapa, and ilong the erost of which, a pioaehra for the 

carria-* road has already been cnt. Oontinuing its oouree, it 
liiiallj reaches I'aso dc la Puorta. Suon .itter leaving this place 
it skirts the upeu fields, or Havaiiiiaa, belonging to San Juan 
Guicliicovi, and piuwing these, which are somewhat broken, it 
continaes to the Rio 8aral)ia. Thence, the line extends two 
miles to tiie ea.-^tern base of Cerro Sarabia. tVuni whence it con- 
tinues in a Boutherlj direction to the Malatengo over the plains 
of Boca del Monte; thence leaving Cerro Tigre about one 
mile to the left, it reaches the deep goige in the hills of Xochi- 
apa through which the Malatengo runs. Ascending on a sixty 
feet grade, it continues its sinuous conxBe up the hanks of this 
stream ; and finally, leaving it on the southern side of the hHk, 
it again ascends on a grade of sixty feet to the plains of 
Xochiapa, crossing which and advancing, it is hrooght to the 
snnunit of Nisi Oonejo, on a grade of sixty feet to the mile. 

This pass opens on to the plains of Xochiapa, and divides a 
range of limestone monntahis, whose western extremity is called 
Cerro Majada. It commences near El Barrio, and mm in a 
Boutheasterly direction about six miles, where it io tinally ar- 
rested by the Rio Almoloya. This rancro forms the southwestern 
limit of what are ternu il the plains oi Xochiapa. 

From the sunnnif of Ni^i Conej(t tlie line contiuues in a sonth- 
casterly (.b'rcction, il( sri ndlug on a grade of sixty feet to the 
mile, to the level of the plains of Chivela ; thence it continues its 
course to the Hacienda of that name at the entrance of Ohivela 
Pass. 

The entrance from these plains to the Pass of Masahna is three 
miles distant, from a pomt SOOO feet north of the Hacienda, 
and bears 8. £. From this initial point the line ascends the 
valley of a stream winding among the bare hills, on a general 
directum a little east of south, nearly one nule and three-quarters 
to the sommit, which is 125 feet above the plains of Ohivela ; 115 
' ftet above the hench marh at the Hacienda of that name, and 
843 feet above the Pacific Ocean. Here it is proposed to make 
a tliurough cut of about 2500 feet, ^vitl^ aii. average depth of 
40 feetj the grade line at the deepest point being 63 feet below 



Digitized by Google 



Bl 



r. 



Digitized by G(v^'? c 




Google 



Digitizea by Google 



27 



the sui'face. T}ii8 would reduce the suiuinit at grade to only 
60 foct above the plums of Ohirela, aud 793 feet above the 
Pacilic. 

From the surface indications, there k reason to belie\ e tliat the 
material in this cut will be tbund almost entirely composed of 
talcose and clay slates — rocks which generally disintegrate on 
exposure to the atmosphere, and are very easily blasted in their 
more solid state. It is yery probable that from five to twenty 
ftet of die snrfiu^ can be readily removed with the pick and 
shovel — the remainder bj blasting. 

Dsecending from the summit on a siity-feet grade, the gen- 
eral oonrse of the Ime is nearly soath, and oontinaeB on the 
rigiit of the vaUey of the Summdi Arroyo^ till it reaches Ikmkk 
Pas8, where the valley opens between the ends of two high 
mountain? into that of the " Tmrente de Jfasahua.** The 
niuuutaiii *jn tliL- l ight Ls called Mohtihuita that uu the left, 

Cerro de Jusjn/iosa.^'' 

From the suinniit to MiLsiiliuita, wc encounter a succession of 
ridges or sharp spurs of the main range. These will be diliicult 
to timi without heavy cutting and tillinii;, or makni<T four or 
live short tunnels ; which last, for the sake of alignment aud 
want of more extended sm'veys, I have estimated upon, although 
they may, in all probability, be avoided, by throwing the line a 
little further to the east These tunnelfi occur about a mile be- 
low the sommit, and in the aggregate will be nearly half a mile 
long, Gontigaous to each other, and separated only by steep inter- 
vening ravines, which serve as natural shafts. A veiy frtvorable 
feature about these tunneb is, that they will admit of being 
worked at not less than ten different points at the same time, and 
without Hie neceseity of raising any of the material. 

There is but little choice of ground across the spurs ; for, by 
throwing the line to tlie right, we at once enetjunter the main 
ridge, which is too high, and by laying it to the left, it as sud- 
denly drops into tlie valley, the bottom of which is nearly 160 
feet below the grade line. 

The material on the line, from the summit to Masahua, is 
mostly composed, like that of the summit itself, of talcoee and 
clay slates, with the exception that they partake more of a shaly 



Digitized by Google 



28 



IHQIJnCEBINa BIPOBZB. 



character. From ten to twenty feet of tlie earth next to the su^ 
tace can probably be moved with the pick and Bhovel, and rattled 
down into the ravines below. Nearly the whole of tlic slate for- 
maticMi 18 more or lesB travened in virioas directions, by sidbII 
veing of quarts. 

It will be fleen hj ^ profile of the Maaahiia Pom, that the 
lowest declivity of tlw vallej, with reference to grade, la at a point 
two miles fixnn the anminit, fiom which It increaaee from zero to 
ISO feet ; thence decreasing to zero againi where the line enten 
the plains. 

Jnst before reaching Oerro ICasahnita, we encounter a deep 
ravine, nmning parallel with the northern base of the mountain. 

The fill here for 700 feet wiU average 80 feet in de}>tli : this cannot 
be avoided la innuiiig through Daiita Pafis. It may, however, 
be entirely obviated by running the line l)ac k of the uiountiun, 
and coming into the valley of "Tonvnte do Masaljua'' by the 
" Arroyo do ^rolino." At this |ioint I have intimated for a wx^mI- 
en bridge, with Btono abut incuts and piere. From this fill the 
line sweeps around tHe end of Masahuita^' on a radius of 1000 
feet ; thence taking a westerly course along the southern slope of 
the mountain to the Arroyo de Molino," wliich it crosses on a fill 
of 66 feet ; thence on to the southern slope of " Ccrro Barnard'* to 
Arroyo de Juan, crossing on an elevation of 55 ieet ; thence con- 
ttnning akng the 80u4h.eni base of Gerro Frieto^ it reaches the 
Gamino Heal, descending through Ghivela Pass, where the line 
crosses to the opposite bank of Torrente de Hasahua, and coiitin- 
ues in the vicinify of this stream till it reaches a point o])|)osite the 
extreme end of the bare hills called Oeno de la Martar, and, after 
recrossing what is now called Rio Yerde, it passes by the Baocho 
de la Martar, over tlie plains to San Geronimo, Comitmicillo, To* 
huantcpcc, and lastly, to tlio harbor of Yentosa. 

This is the line surveyed west of the Ooatzacoalcoe, by way 
of the dividing ridge between tlie Jalfepec and Junniapa, the 
Halatengt.i and the Pass of Masahua ; but it will not i)robably 
be the final location, as a better route undoul>tedIy exists east of 
the Coatzacoalcoa, via the Almoloya and the Fass of Chivela. 
Hie reason for not surve^g this line will be found in another 
plaoe. 
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There seems to be but two &vorable localities for cailroad 
orossiDgs over the Telniantepec River— one at the city of Tbhnan- 
tepee itself and the other just below Hnilotepec : the former is 

by fer the best 

It tiie line should be loeated by way of Tehuantcpec, it ought 
to pass between Cerru dc Sau Diego and the ridge of Ccrro Xu- 
nirahui. In this case it would n^esRarily cross the San Jone. 

Should it be thought advisable to run the line from the mouth 
of the Pii^s of Chivelii,* by the most direct route to Veiitosa, in- 
stead of by the tr»wns just nientionecl, it "would go t^ lluilotepec, 
and then either cross the river TehuantejK'e to the lower base 
of San Diego^ and so sweep round under the Cerro Morro ; or, 
without croesing the river, keep its left bank to the sea. It is, 
however, better to cross the river, aad nm down near the base 
of Cerro Morro close to the site of the proposed breakwater, for 
by extending the breakwater firom the end of Cerro Mom fifteen 
hnndred or two thonsand feet, it would afford ample protection 
to the wharves at this terminns of the road. 

The material on the Fadfic plains is sand, gravel, red and 
yeiUow clay. The embankments over this portion of the route 
will not average more than two or three feet hi hei^t, and maj 
be thrown up directly from the sides. 



The following exti acts from the rejxtrt of Mr. J. C. Avery 
embrace the deUiils of the operations of the party under hia 
charge, and a parUcolar doBcription of the line nortk qfUisd^ 
Hiding ridge : 

^'In compliance with instmctions^ I oocnpied a portion of 
the time that we were wailing canoe transportation, in making 
a reconnaissance of the oonntry to the west of the Coatsaooalooa 
Biver, from Minartitlan to Mt Encantada. In order to obtain 
some data on which to baae an estimate of the probable length 
and cost of a raiboad to connect tiiose points, I provided 



* Tha entrance to the Maaahua aad CiuTola I^aasea from the plakM of th« Jt'aaic 
iiApoiBteannHitoML 
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myself with a compass and quadrant, by means of which a con 
nected auncv u;us made of the route traversed as far as Tesiste- 
. pec; the relative position of Mt. Encantada being approximate- 
ly determined by triangulation, taking the distance between 
Jaltipan and Tesistepec as a base-line. 

Lcaviriir Mina-titlan <>n the 3d of Jannarv in con i pan v vrith 
Messrs. Davidge and Baldwin, and taking the mule-road leading 
to Tcfiistepec, via Otiapa and Chinamcca, we reached the village 
of Goftaliaeaqiie, distant seven and a half miles from Mina-titlao, 
in a westerly direction. This is situated on the snminit of an 
elevated broken ridge, which separates the head-waters of the 
Taooteno Eiver firom a Dumber of small stieama discharging into 
the Goatzacoalcoe above Mina*titlan. This portion of onr rente 
traversed a moderately elevated table-land or plateau but par- 
tially wooded, the trees being generally small and of littie 
valne. 

A short distance to the left of the road, the gronnd nniformly 

descends to the level of the river-bottoms ; but on the right we 
tind broad, level savannas, alternating with occasional patches 
of timber, and extend in «i: many miles in a northerly and wester- 
ly direction. In tlie vicinity of the road the soil is light and 
sandy, the rock fonnation beinir a coarse ferruginous sandstone. 

Abont one and a half miles from Co^nliacaqne is a small 
place called ()tia])a, and two and a half miles further on, ia Chi- 
nameca, a neat village of some 1400 inhabitants. 

Between Cosuliacaqne and this place, the surface of the coun- 
tiy 18 considerably nndulating, and the soil gravel and sandy 
loam. We passed some heavy timber on this portion of the 
route, indnding the Uale, Macaya, Encina, Jnasimo, Geiba, 
Nanche, Oedro, 

From Oiinameca to Jaltipan, a distance of five miles. Hie 
road traverses the^ snmmit of a sandy ridge, bnt sparsely cov- 
ered with a stnnted growth of trees and bnshes. 

On the right is an extensive alluvial basin, stretching as far 
a-'^ ^founts San Martin and Pelon, distant some twenty miles, 
and dnuued by the river Iluubuntan and its tributaries, the Cha- 
cakipa and Osaluapa. Tlio Chacalapa heads in a small lake 
situated about three miles south of Acayucam, and the Osaln- 
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apa takcp it'^ rise between San Martin and Pclon. As we ap- 
proached JaitipiaD, the soil changed from sand and gravd to a 
rich sandy loam, fiOBtaiiung a dense growth of vegetation. 

This village contains abont 2300 inhabitants, and is bnilt on 
a gentle rise of gronnd, the snmmit of which is oocnpled hj a 
monnd of earth bnilt in honor of Malmche, Bofia Marina, who 
was a native of this place. It is abont forty feet in height, and 
one hundred feet in diameter at the base. From its summit we • 
saw both Coeiiliacaque and Teaistepec, and also had a liiie view 
of the country for a considerable (lifttaace on all sides. Ar seen 
from this monnd, tlie general appearance to the east, soutli, and 
Fouthwegt, is very uniform and level, but in the direction of 
Tesiatepec, and mf^ro westerly, the surface is considerably broken, 

• though at no point much elevated above the general level. This 
latter village is situated about nine miles southwesterly firom 
Jaltipan. The route thence, for the first three miles, lies over 
a beautifu^y rolling country, with a rich soil, covered with a 
most Inxoriant growth of vegetation, bnt presenting no laige 
timber; advancing thence, it traverses, hr a distance of two 
miles, a level bottom bordering the Apepeche Greek, and 
which is flooded in times of high water to a depth of five or six 
feet Immediately on striking these bottom-lands the soil 
changes to a stiff plastic day, of dark color, and nnctnona to 
the touch. At the time of making onr reconnaissance the ground 
was so much salui;ited with water, owing to the rtjceut overflow, 
that we oould with ditHcuIty get our horses over it. In the 
rainy season the Apepeche Creek has some nine feet depth of 
water in the channel, and is navigated by the natives with ca- 
noes, but for two or three months in the year it entirely dry. 
After leaving these bottoms, which are heavily timbered, we 

, find no more large growth for a distance of five or six miles, 
bnt the overwhelming fertility of the soil is indicated by a 
reeking mass of vegetation which covers the whole face of 
the country, almost choking np the narrow mnleroads which 
traverse it. 

As we approach Tesistepeo the conntry becimies gradnaUy 
higher and more rugged. This village is bnilt on a broken sand- 
atone ridge, elevated some two hnndred ftel above tidewater. 
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ftod commanding a fine yww of the eniTonnding conntiy. Hie 
sandstone above referred to i$ of a grayish-white oolor« and 
about the weight and conaktoicj of chalk; it is distinctly 
stratified, the prevailing strike being S. 15^ W., and the dip 11° 
W. This formation extends from three to eight miles on all 
bides of Tesistepec, the soil found in connection with it being 
claj, of the same nature m tlint already described. 

We were told by the nativeb that wherever this rock oc- 
curred the soil was much more productive than that of other 
portions of the country. The porosity of this sandstone ia 
great| and the inhabitants are supplied ?rith watei- from a large 
number of wella annk to depths of thirty or forty feet into the 
subetance of the rock* 

The Hacienda of Almagro lies to the sonthwest of this 
place, distant abont thirteen milea by fhe loads. Our route 
thenoe, for the first two miles, lay over high^ broken gronnd; 
we then came down npon a level prairie, bordering a small 
sheet of water called Lake Otiapo. Tliis lake is about three 
miles in length, by half a mile in width, and quite shallow; 
in the rainy season, however, its depth is increased six or eight 
feet by the back-water of tlie Coatzacoaleoa. 

Soon at^r leaving this lake we crossed the main brfmeh of 
the Monzapa Kiver, and at about three milea further, the most 
southern branch of the same stream : thence to the Hacienda of 
Almagro is a distance of some two miles. This is situated 
in a beautiful rolling prairie, of three or fonr miles in length, 
bj one mile in width. Between Tesistepec and this place we 
fonnd the timber mneh laiger and of better qualify than any we 
had before seen. The soil was generally a stiff clay, with ooeap 
sional beds of sand. 8on^ of Lake Otiapa we fonnd the snrlhoe 
of the oonntry quite smooth and nnifiirm, with the exception of a 
narrow ridge separating the two branches of the Momsapa, and 
which may be turned by keeping a little further to the east. 

Mt. Encantiida ia diblaiit iVom the Jlucieuda of Almagro about 
ten miles, in a southeasterly direction, and is situated in the midst 
of extensive potrcros^ which are flowed in times of high water to 
a depth of from tliree to twelve feet. The base of the mountain 
extends nearly two miles in a direction W. 2^. W. by £. S. and 
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its summit is elev«(ed firom eight kandrod to one thooBa&d feet 

above the Btmounding plains. 

In order to obtain a better knowledge of the topography of 
the oomitiy, we made the aacent of the momitain, and found its 
eammit a yeiy fiiroiible point for obBenration^ commanding aa 
it did, a view of nearly one-half the br^th <^ the IstiuniiB. 

From obaerration and inquiry, we learned that all the country 
east of Eneantada to tibe CkM^saooaloos was snbjeet to ove^ 
flow, with the exception of a few isolated points ; also for three or 
four miles both north aud south, and wect^^ aid to the extreme 
end of the mountain. In a boutherly directiaii, all tliat portion 
of the country included between the CJoatzacoalcos, and a line 
bearing S. 40'^ W. from our point of obser\ ati ni, jiresoiiled a 
very even surface, fur a distance of twenty or thirty miles ; 
beyond which it was much more broken, the view being limit- 
ed by a low range of hills, running in nearly an east and west 
direction. These highlands I have since ascertained to be the 
dividing ridge, separating the Jaltepec and Jumnapa rivers. 
To the west and northweat, the snrfiice of the country becomes 
gradually higher and move broken, but not mountainous. ISie 
nearest hig^iland seen to the east or southeast, I judged to be 
twenty-five or thirty miles distant 

There being no roads extending south of Mt Eneantada, we 
did not penetrate fhrther in* that direction. 

The natives informed ns that about two yeafs since an at- 
tempt wao jiiudc to cut a road through to Faso de la Puerta, 
under the diiectiou of Senor Moro. They commenced near the 
Ilacienda of Almagro, and after penetrating some distance in a 
southwesterly direction, struck wliat they fcii] })« iced to l>o tiie 
head-waters of the San Juan River, and couehulin^' tljLy had 
missed tlieir course, abandoned the work. The surface of the 
country in this direction was found to be very rough, being 
traversed by a multitude of ravines and intervening ridges: 
the road has since grown over with small timbsr, so aa to ren- 
der it impassable. 

Abont eleven milea west from Jaltipan is the important 
torn of Acayucam, containing aome five thousand Inhabit- 
anfeL Three miles eaat of this place is the small village of 80- 
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coQiaoo, and two miles eoalh the village of CMa. Pafo 
San Jwa is situated about twwty mU«t ftom Acayncam, in 
a dindaon W.8.W^ and m acoeeailile from the latter place 
bj a good mole-road, traversitig, for a great part of the dia- 
tanoe, the diyiding ridge s^pantiDg the head-waten of the 
HoDiapa from the Huasontaii. 

From near Jaltipan, to a pcdnt two or three miles westward 
of Acajneam^ the soil is a stiff clay ; thenoe to Paso San 
Juan it is gravelly, with a formation of sandstone. This latter 
place is the port or outlet fur most of tlic trade of Acayueani 
and the neighboring viila*»e8. The San Jnan liivcr at. this point 
carri^ about the same volume of water as the Coatzacoalcos 
at Paso Sarabia, and is navigated by boats t' c 'Tr^iderable size. 

The villages of Cosuliacaquo, Otiaj^a, C'hinameca, Jaltipan, 
and Tesistepec, are built on the summit of an irregular, broken 
ridge, which may be traced continuoualy from Mina*tit2aa to 
near the San Joan Biver, in the direction of the P<uo. 

Tliese ▼illages are generally located on the highest pdnta of 
tbifl ridg^ and are elevated from one hundred and fifty to two 
himdred feet above the Ooatcacoelcos Eiver. 

A large portion of the countiy comprised between the villages 
of Oosnliacaque, J altipan, and Tesistepec, on one side^ and the 
Coatsaooaloos on the other, is subject to periodic overflow; the 
limit of flowage being, however, qnite irregular. On either 
side of the Ocosoapa Creek, the highlands reacli nearly to the 
Brazo Miotan ; while between Jaltipan and Tesistepec, and also 
to the weBt of the latter place, the tiowage extends eight or ten 
miles back from the river. 

From all the information I have been able to obtain, I should 
judge that the best line for the location of the railroad would 
coincide neariy with the following general route, viz. : 

Commencing at Mina-titUn, thence running to the left of the 
mnle-road leading to Oosnliacaque, so as just to sku*t tiie rivw- 
bottoms, and passing from one-half to one mile south of the 
latter village; tbence to a point two or three miles south from 
Jaltipan ; thence to near the south end of Lake Otiapa, and 
liieooe to a pomt near the western extremity of Mt Enom- 
tada, passing from two to three miles eastward of the HaoieDda 
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' of Almagra LetTing the monnUon on the Idl, the line would 
deflect oonsidenibly to tiM eaet, bo aa to avoid the more elevated 
fioaiids which bound the river bottoms on the west 

Of the feasibili^ of the route from Minartitlan to a point oon- 
eiderab^ south of Mt Encantada, within a reaBonable coat, 
there can be no doubt; but a road terminating at any point on 
the Braao Histatt is impractioable, without involving a large 
outlay and the risk of damage from the effects of high water. 
In iact, tiici u arc I nit three or four points on the Brazo Mifitan 
which are above overliow, and these only small isolated knoUa; 
while nearly all the country we?t, to within two or tlnee nnies 
of tlie Hacienda of AlmaGTo, theuce to Mt. Encantiida, and 
for some distance further south, is subject to periodic inun- 
dation, the depth of the llowage being often ten or twelve feet. 

The best route fur the road, supposing its terminus to be at 
Mina-titlan, would evidently coincide nearly with aline limiting 
the overflow, where the course is sufficienily direct 

On the route above described, there will be no diffloulty in 
obtaining a good alignment, with easy grades, fat the entire 
distance. The maximum gnade would not probably ezceed 15 
or 20 feet per mile. From Minartitlan to a point near CoenUa- 
eaquc, the surfiKse of the oountiy is extremely &vorri)le for the 
eonstraedon of the load, as abo from near Tesistepee to Vt 
Encantada. Between OosuHaoaque and the last-named village 
the ground is more uiie\ on, but in no < asc will very heavy work 
be encountered in the ( nstructiuu ui' the road. Tliero will be 
but little rock excavatiuu on tliis portion of tlie route, and that 
mostly in a coarse, friable sandstone, that can be easily worked. 
Tlie poil for the eiitiro dietance is either clay, sand, or gravel, 
furnishing a solid substratum on whicli to build. 

The streams crossing the line of road are all small ; between 
Hina4itlan and Tesistepee, the line proposed intersects them 
very near their source; and more to the south, the near viciu- 
itj of the San Juan River on the west aooonnta fi>r the small 
ainounl of drainage passing the line. 

Aa the oooflgoraticik of the Gulf ooast would seem to indicate 
UmI a good harbor wafjbi be ftermed at La Barrilla; and as, 
makmg tfaia ponnt (inatead of ]fina4itian) the tenninus, the 
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lengdi of the nilroad would be inereMed hat two or three mlkfl, 

tlius inakiBg a saving of Bixteen op eighteen miles in the total 
distance fmm sea to hea, 1 have paid soiae attention to the 
determination of the practicability of carrying the P >ad directly 
to ttie Gulf at the point referred to. The topognijjhy <>f the 
country clearly indicates that the line laid down on the map 
(diver^ng from our ]>rescnt line of location at a jwint three 
xnilee south of Lake Otiapa, thence passing this lake on the west 
and following down the valley of the Ohacala]>a River) would 
not only be a feasible route, bat one Tory £lm»rable for the cheap 
oomtroetum of the road. 

Ab regards building material, the coimtry fomisheB abondanoe 
of excellent timber, oonvenient to all parte of the woilt: there 
IB an ezteDBiTe limestone qnany within two or three miles of 
JTaltipan, fiem which may be obtained a good qnality of lime, 
and fine bnHding stone. Abnndance of the best material for 
mannfiictming bride is fnmd on all parts of the line, and there 
is also no lack of sand for purposes of construction. A good 
liuiestone quarr}^ is said to exist oii the Coachapa River, at a 
point six or eight miles n]>ove its confluence with the Coatza- 
coalcos. Th'm quan-y would lui-uish btone convenient to any 
works that might be required at the terminus of the road, 
whether at Mina-titlan or any other point on the river. 

It is not improbable that future explorations will demouB^rate 
the existence of good quarries at nomerons points on or near 
the route above described. 

In esse stone is not found convenient for the masonry of 
all parts of the line^ tfaie work being generally light, temporary 
wooden stmeCores might be snbstitnted till the trabk was laid, 
when materials oonld be transported to the woik at a smaU 
expense. Evety point on the proposed line is easily accessible 
from the mnle^oads which trayerse the oonntiy. 

The total distance fiom Hinfl^tillan to Ht. fbcantada by the 
travelled roads (via Otiapa and Chinameca) is about fifty-four 
miles, Lut by railroad it will not vary much from thirty-eight. 

As regards the cost of construction on this portion of the 
route, the graduation and masonry of a single-track roa-l, re- 
pairing the same amount and quality of work, would probably 
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not cofli in the United States more than ten or twelve thousand 
doUan per mile ; to this eetimate would hare to be added firom 
fiftf to aeventy-five per cent to obtain the coat of doing the 
aame wof k on the lathnina. 

'Though the line deacribed waa not aetnally traced on the 
ground (oar inatromental anrreja betng confined to the mnle^ 
roada), I am aatiafied that the above ia a liberal estimate Ibr 
the cost of l2ie work. A profile of the mnle>Toad leading from 
Mina-titlan to Tesistepec (which may be considered the worst 
route that could be found through that part of the country), 
shows lighter work than is encountered on many roads in the 
United States, with a maximum grade of fifty feet ])cr mile. 

Tlie entire country embraced in our reconiiaiHsaucc, with the 
exception <'f n ]>ortion of the distance ^letween Mina-tithin and 
Jaltipan, La remarkably fertile, producing an excellent quality of 
tobacco, cotton, rice, sugar-cane, maize, cofi'ee, cacao, &c., &e. 
That part lying back from the riyer bottoms is beantifiilly 
rolling and well watered ; the streams generally c^nrsing oyer 
sandy or gravelly bedsi and having a fidr current. The bottom- 
lands lying to the west of the Coatzacoalcos, and snbjeot to 
overfiov, ave of considerable extent and but partially wooded ; 
those portions destitate of timber being called by the natives 
pokrmw; these are clothed with perpetoal verdnre, and fomish 
rich pasturage for immense herds of cattle, horses, and moles. 

Bordering the potreroa we generally &id abimdance of ex- 
cellent timber. But in the vicinity of the road leading from 
Mina-titlan to Tesistepec, there is comparatively little, :i fact 
which wouJd seem to indicate that at some period, not \ery 
remote, a much lai^er portion of this coimtrv was under cultiva- 
tion than at present. To the south of Tesistepec, the timber is 
generally of a large size and good quidity ; between the Haci- 
enda of Almagro and Mt. Encantada, we met with c(»iaiderable 
mahc^any, as well as other valuable woods. 

Dhe inhabitants of this part of the Isthmns number about 
twenfy-five thonsand, and moetly live in compact villages, inva- 
riably located on the most elevated sections of the oonatry . They 
are prini^pally devoted to agriculture and the raising of cattle, 
hones, and moles, and though naturally indolent, are not more 
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80 than might be antidpated from the corniced mfbeneeF 
of climate and a soil remarkably prodadivei which, with little 
labor on the part of the inhabitantB, supplies them with all the 
necessaries of li^ In onr interconrse with Ihom, thej iavari- 
ably manifested a veiy firiendlydispoeitionf and a deaire to ren- 
der iiB all assistance, in gaining information of the country, in 
their power. 

We were orcupied with the reconnaissance b^iiie ten days, 
but were delayed till the 20tb of tho month before obtaining 
canoeB with which to a«cend the river. 

In pursuance of instructions, we proceeded directly to Boca 
del Honte, at which point we arrived February 2d, having been 
delayed a week at Paso Sarabia, awaiting mule transportation. 
We immediatelj commenced operations in the field, starting 
our line of survey at a point about two miles west of Boca del 
Monte, and working to the aonth. From this point onr but* 
vejB were extended to the plaina of Xochiapa, and northerly to 
the Jaltepec Kiver, a total distance of forty-one miles. 

The sonthem portion of the rente presents the following char- 
acteristics : 

Commencing at the initial point above described, the lino of 
survey follows down the valley of a small stream, draining tlie 
northern slope of the Sarabia Mountain, and hiia an average 
course of about S. 70° E., for a distance of two miles; thence, 
turning the eastern end of that mountain, it travereen a level prai- 
rie for a distance of two and a half miles to the crosdinf; of'tlip Ma- 
Intengo River, with a conrpe 5° 45' E. ; passing the river, the 
course thence is S. 7° 15' W. for half a mile over an alluvial bot- 
tom ; thence deflecting a few degrees to the right, the line trav- 
erses moderately elevated rolling ground for the distance of a 
mile, when it again strikes the river-bottoms, and deflecting to 
the right, bears S. S8^ 45' W. for one mile fiurther, where the high- 
land on the east comes down to the river, forming high, pre- 
cipitous banks. For a distance of six and a half miles sonth- 
ward of this point, the line is confined to the immediate banks 
of the Malatengo Biver, by high hills on either side, the rirer 
having for this distance worn a deep, narrow channel throtigh 
a range of hills varying in height from two to eight hundred 
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feet ftbove tfao bed of the Btraam.' The width of this channel or 
goige is from one to three hundred feet at the base, from which 
the bahlcB riBe directly, on dopee, varying from 20** to 90**. 

The line, hr about two mUee above the oonflnenoe of the Pa- 
chine Biver, foOowe the east bank of the !lfalatengo, with an 
average direction of about 8. 10^ E. ; then crossing the river 
(which here makes a short bend to the right), it follows the west 
bank for about i\ mile in a buutiiea^terlv direction; then cross- 
ing to the left bank, it commences curving to the right, making 
< a total angle of 95° 15' ; thoncc its coiu'se averages about S, 65® 
W, for a distance of one an<l three-fourths miles : then cross iiitr 
to the right bank, and curving to the left, it runs in a southerly 
direction about three-fourths of a mile, to a point where tlie 
river makes a sharp bend to the right ; crossing which, it follows 
up the valley of a small stream tributary to the Mslatengo, and 
fi>r two miles af^cr leaving the river, has an average directiom of 
aboat S. 2&* £. A mile and a half fbrtfaer on, our line of snz^ 
vey oonnectB with the line from Ohivela, making a total length 
of seventeen miles. 

From the point of beginning, near Mt Sarabia, to the Hala- 
tengo Biver, the cost of oonstmotion wiE be very light, and the 
9oSl is admirably well adapted to the fonnatioii of a permanent 
road. 

For the lirst two miles of this distance, the line is coniined 
to nearly itii present location by the mountain range on the right, 
and high, irregulai* ground to the left The section of country 
lying between the Sarabia ^Nfoimtain and Boca del Monte, and 
extending westward to within iialf a railc of the Sarabia Kiver, 
is entirely destitute of timber, except a small growth bordering 
the principal streams, and is generally unfit for cultivation, ex^ 
oept in the valleys ; the formation of these plains is sandstone^ 
tmdeilying a thick deposit of drift : this is generally disposed 
in long winding ridgee, the slopes of which have Uie appear- 
anoe of being soooped out into deep basin-shaped depressions, 
leaving corresponding devatioiis, the dJffiBranca of level being 
often 50 or 100 feet 

The Sarabia Mountain consists of a hi|^ range of hills, ex- 
tending aboat three mfo in a direction W.N. W. by E.8.E^ 
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and tcrmmatcd on the weit 1 > y a sharp conical peak, elevated 
Bomc ten or twelve himdred feet above the sunroimdmg plains. 
]'( fw ecn this range iikd the Coatzacoalooa is a smooth, level 
plaiiii haTing in swage breadth of two or three miles; be- 
ing limited on the sooth hj the Malatengo £iTer, and on the 
north }>j an elevated, broken ridge, or chain of highlands, 
which, terminatmg at Hal Faso on the east, separate tho 
weteiB of the Ifalatengo and Saisbia rivers. 13iis plain conntry 
altenitttes vlth woods and prairie ; the latter famishing abnn- 
dance of exoellait pasturage. 

The first crossing of the Malatengo will require a bridge of 
175 feet span, with an elevation at grade of tliirty or thirty-five 
feet above the bed uf the stream; the foundations will rest t-n 
coarse gravel. The left bank of the river at this point is bor- 
dered by rich alluvial bottoms, which extend to within half a 
mile of the confluence of the Pachinc Kiver, and vary in width 
from one-fourth to three fourths of a mile: these are covered 
with a dense growth of tangled vines and underbrush, which 
it 16 impossible to penetrate without the use of a machete; and 
are limited on •the east by derated gnnmd, the summit of which 
fonna a continnons ridge, mnning nearly parallel with the 
Malatengo, and joining the hills of Xochiapa to the aoolh. 

The rock formation to the east of the Malatengo, and opposite 
the oooflnence of the Pachine Biver, is a compact limestone of 
a slaty Btmotore, and trayened by nnmerons veins of calearaons 
spar. IWs stone would constitute a good building material, 
• and also bum to quicklime. It eiteuds a distance ot about one 
luiie on the line of survey. 

There is a considerable interval of bottom-land on the west 
of the Malatengo, extending as far south as the Pachine Kiver, 
beyond which the ground becomes nnich more elevated, form- 
ing rocky, precipitous banks on either side of the Malatengo ISar 
a distance of siz.nules. The excavations for this distance will 
be wholly in rock. Tlie formation at the snrfiMse is sandstone 
of a loose friable texture, which, as wo descend, gradually be- 
conies more close and finegrained, and in the bed of the river 
is fonod Tory compaet: the lower beds have generaUy a dark 
pnrpie color, probably dne to the presence of a small qnantity 



Digitized by Google 



IXOTBEBUaHQ BIFOBTS. 



41 



otiioiL Hub rock will fbraiah abnn^aiioe of osoeUaat bnUding 
atone, and also a ▼alnable giitatone fiirptirpoBeB of griDdiag and 
polishiiig. 

lo foUowiDg up ibe yallej of the Malatengo, the direction of the 
line of enrvej neoeBsarily coincides very nearly with the coarse 

of the river : for about one half thia distance the road will have 
a very good aligiiinent, but for two or tliroc miles there is con- 
siderable cui'vaturo, tlie miniiuuiu radiuB being ono thousand feet. 

In order to becurc as <imM\ an alignment as possible, we are 
obliged to make foiu' crus!riii<^.s *-t' the river, requiring one 
bridge of 125 feet span, one of 150 fi^et, und two of 175. The 
Ovation of the abutments will vary from 35 to 50 feet, and 
win rest on solid rock. All the stone required for their masonry 
can be obtained from the excavations, or may he quarried 
within a few feet of the work. Thero will abo be required a 
bridge of 50 feet span at the crossing of the Xnchlapa Greek. 
Oommfincuig at the eonflnenoe of the above creek, tiie bed of 
the Malatengo breaks down suddenly, fbnning a succession of 
fidls and rapids for a distance of two miles ; the greatest fall in 
one milebdng 90 feet, and the total for two consecntive miles, 
141 feet. The maximnm grade on this part of the ronte is 60 
feet per mile, and the greatest elevation of the grade-line 
iibuve the bed of the river 55 feet, llic extreme rise of water 
in the channel of the river is from 15 to 20 feet, depend iiiij^ 
upon the width of the channel and the ra|>idity of the current. 
The banks of the stream are fiparsely covered with a Li;rov>-t!i of 
tress and underbnish, embracing three or four varieties of tim- 
bsr of good quality, and in sufficient quantity to answer all 
purposes of construction. 

We found the survey of thia portion of the route very labo- 
rious, owing to the preoipitoiiB nature of &e ground. After 
mnnlng a base-line through, aeoorato eross^eotionB were taken 
at intervals of lOO feet, and far the entire width to be occu- 
pied by the road; by which meana we ore enabled to make 
a very eloso estimate of the amount of work required in its 
oQDslniefeion. The cost wHl here be someidiat increased by 
the difficulty of getting to and from the work. There can, how- 
ever, be a good mule-ioad upeued along tiie immediate banks 
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of the river, €or the eutin) distance, and at a smail expense. 
Tbis road would be available for bringing proYisuMDS and mar 
terialB of all kinda to the work, exeept for two or three montba 
in the rainy season, when it would have to be abaodoned on 
aooonnt of high water. 

The natural scenery of tbk part of tiie nmte ib wild and zo- 
maotic ; at the point of pasemg the summit of the Xochiapa 
hiUs, the hanks of the river rise al^nptlj to a hei^t of six or 
eight hundred leet, and the channel is nearly choked up with 
huge rocks that have fidlen from the hanks as they ha^ been * 
undermined by the action of the water. Intersecting the main 
channel, are deep, narrow ravine?, through v^iiicli, in the rainy 
season, the drainage of the neighboring hills is discharged in 
foaming torrents. 

Our surv'cys and oWrvatiuns CBtaijiiah the fact that this is the 
only practicable r(»iite west of the valley of the Almoloya 
Kivcr, by which a railroad can be constructed across this part 
of the Isthmus. 

We ran a line a short distance u|> the Xnchiapa Onek, but 
found the ascent much too rapid to be overcome with a grade 
of sixty feet per mile. 

From the point of leaving the Malatengo Biver to the tenni- 
nation of our survey going south, the excavations will be entirely 
in a compact gravel, consisting of rounded quartz and sandstone 
pebbles. Tor the first two mOes of this distance the ground u 
quite undulating, and will require « grade of sixty ieet per mile, 
and rather expensive work, to overcome the ascent from the 
river ; the surface of the country then becoinetj much more oni- 
Ibrm and level. 

Tlie ])l;Lin:4 i f Xnchiapa are boniidud on the north by the 
range of hill- of die same name, and extend about six miles t<» 
the south, and four or five miles in an cast and west direction. 
They are drained by tho Maiatengo and its tributaries, and are 
almost entir^y destitute of timber; they generally present a 
very smooth surface, but more or less undulating, the soil being 
gravelly, and unfit for tillage, except in tiie valleys bordering 
the streams, hot aflbrd fine pasturage^ and we &id scattered 
over them numerous herds of cattle, hones, and mules. 
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Our surreys of this portioa of the route were completed 
March S4th, when we cocnmeaoed mnning northerly from Mt 
8mbuu 

The line of snrvej erostee the eAereted ground eeparating the 

Talleys of the Malattni: and Sarabia rivers, with a raaximam 
grade of iili} feet per mile, and liglit work ; iidvancing thciice, 
it runs in a southwesterly direction a distance of oue aDd a half 
miles, t '> the crossing of the Sarabia ; then curving to the ricrht. 
its course is X. 18* W. lor a distance of five niilcs ; tiience it is 
conHnned for about three iniles in a direction X. 11° W. ; ad- 
vancing thence, and curvini; to the right, the coiu-ee is N. 10^ E. 
for a distance of four and a half milee; tlien curving to the 
left, it iB continued about four miles in a direction I^. 23° W., 
and in abont one mile further, is brought npon the ridge which 
separates tlie waters of the Jumnapa-and Jaltepec rivers; 
thenoe the course of the line averages abont N. 16° £. for a 
diaftance of some fire miles, to the crossing of the Jaltepec 
Biver, making a total distance, from the terminns of our survey 
to the south, of fi>rty-one miles. 

The crossing of the Barabia Biver will require a bridge of one 
hundred and seventy-five span, with an elevation just suffi- 
cient to clear high water, the extreme rise of which is about 
eighteen feet. Tiic stream lias here a rapid current, and a hard 
gravelly bed. llie river-l)ottoni3 at this point are about three- 
fourths of a mile in width, and with the exception of a few 
patches under cultivation, are heavily timbered. The country 
lying immediately north of the Sarabia River, for an extent of 
about four miles S([Viare, is entirely destitute of timber, and 
beautiiiilly rolling (being very similar in character to the plains 
of Xocluapa): though quite undulating, they are at no point 
elevated more than one hundred and twenty feet above the 
level of the Sarabia River. These prairies ftiinish pasturage 
for large droves of hones and mules. 

There is aa elevated ridge of ground, extending fiom near 
the point of crossing the Sarabia to the Paso de la Puerta, the 
summit of which is travsned Ibr a great portion of the distance 
by the mule-ioad leading fiom Boca del Monte and San Juan 
Onichioovi to the Paso. Our line of survey lies to the east of 
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this, and ibr neuriy the entire dittanoe to the Jnmmtpa lUver, 
traverses a heayj rolling conntiy, reqnixuig for the oonstmction 
of the road a oonaiderable amoimt d azeavatiaii and embank* 
ment Hie line paaoeo tha open plaina above mentioned on the 
east, and is timbered ibr nearly the entire distanoe between the 
Sarabia and Jmnnapa riven. The exearationa on this portion 
of the ronte will be moetly in a gravelly clay. There is no rock 
at the suHkee, but in the beds of some of the ereeks we find a 
soft argillaceous sandstone, and in one or two instances a con- 
glomerate or pndding-fetone, united with i\ calcareous cement. 

At the points of crossing the Suraljia anti .J uniuapa rivers, 
\vc fiiul the former elevated one himdred and fifty feet a]x>ve 
the latter; and in descending towards the Jumuapa, a grade of 
sixty feet per mile is reqnii-ed for a distance of nearly two miles. 
This latter stream can be passed with a bridge of one hnndred 
and fiffy feet span, with the same elevation as at the Sarabi^ 
The fonndations of the abntments will probablj reqoire piling, 
or other artificial 6np]>nrt. 

We found some diffioolty in selecting a good route fbr the 
road between the Jnmnapa and Jaltepec rivers, owing* to the 
inegniar Ibrmation of the gromid, and the ikct that this portion 
of the comitrj is entirely oovered with a dense forest^ which 
renders it difficolt of observing its topography; The principal 
obstacle ia found in crossing the smnmit of an elevated ridge, 
or chain of highlands, separating the valleys of the above- 
named streams. Tliese highlands terminate at Sucliil, on the 
cast, and running nearly parallel with the JaUej-ec liiver, join 
the CJordillera to the west, their summits being distant from 
the Jaltepec from three to fonr miles, and elevated from 25(» to 
600 feet above the stream. This main dividing ridge inter- 
sected by a srcoiidary ridge, extending from a jioint near Paso 
de la Puerta to the-Rancho Amate, the crest of wliich is trav- 
ersed by a picadara thronghont its entire length. There is 
also a road traversing the smnmit of the main dividing ridge, 
ftom its intersection with thu picadara to Snchil. Of these' 
roads, the fynmv may be termed the Amato Ficadnn, and the 
latter the Snehil Fieadmm. 

From the amnmit the gromid deeoenda rapidly towarda tiie 
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JaltepeCs in some easoB leATing a eooBideiable inteiTal of bot- 
tomlands on the aoutli side of this rirer. Between the snnunit 
and the liTeT'lfttoms the . snrfiuse is very rough, being trareraed . 
hj a mnltttade of deep, namnr ravines, separated hj sharp spurs 
•from the main ridge. 

The general appearance of the country to the cast of the 
Amate Picadura and southward of the feuminit, is nearly level. 
Oil a cluaer inspection, however, we find it traversed by numer- 
ous ravines and intervening ridcrefi, having a general direction 
neai'iy east and west, or at right angles tu the line of survey. 
The couutiy to the west of this picadura is drained by two 
or three principal streams, iiaving a southerly direction, and 
discharging into the Jnmnapa, below the Paso de la Pnerta. 
These streams are separated by high spurs or ridges, joining 
the 'snmmit ridge on the norih, and extending a eonsideraUe 
distanoe to the south. The interrening valleys are narrow to- 
wards the smnmit, bat gradnally widen ont as thqr approach 
tiie Jnmnapa. 

* In starting onr suirey northerly fiom this river we had the 
ehoice of two general rentes } one to the east of the Amate 

Picadura, and the other to the west, following up the valley of 
a large creek running neai'ly jiarallel with this road. With 
the limited knowledge we then had of the country, the latter 
uppeiired the more feasible route, as we could take advan- 
tage of two considerable creeks; one discharging into the Jn- 
mnapa, and the other into tlie Jaltepec, and having a general 
direction nearly coincident with the pro])osed line of survey. 
Bat after gaining the summit from the south with a maximnm 
grade of sixty feet per mile, and bat moderately heavy woric, 
we found the descent towards the Jaltepec too rapid to be over- 
come without increasing the maximnm grade^ or involving a 
heavy expense. In tiie mean time we diaoovssed a depression , 
In the snmmit at a distance of one and a half miles to the east 
of our firat line ; and finding this impractieabley we immediately 
commenced operations from the new summit, which proved to 
be 190 feet lower than the fint» and elevated but 800 Ibet 
above the Jnmnapa river, and 260 ftet above the Jaltepea 
From this point to the crossing of the latter stream the line is 
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very direct, and tlio maxinixim grade sixty feet per mile: for 
two or thrco miloB of this distance the line encounters a siicoes- 
sion of deep mvineB and intenreaing Bpofs, involving ratfasr 
heavy catting. 

To the sontli^ the deaoent is much more gradual, and the 
character of tha work aiuular to that between the Smbia and 
Jnmnapa riven* 

The excavationa on that portion of the line extending from 
the Jomnapa to the Jaltepec river will be moatiy in a graveUy 
clay soil, that can be easily worked ; there will, however, be 
considerable rock excavation at the crosping of the main divid- 
ing iidgc. Tlic tbrmation at this point is a compact, earlliy 
limestone, overlying a coarse conglomerate or pudding-stone: 
this latter is mainly composed of rounded flint, and lu i nstonc 
pebbles and bonldor- united witls n calcareous cement. The 
limestone formation n vt f^bundant near the intersection of 
the Amate and Suchil picaduras, where it extends two or three 
miles in a north and south direction. The stone has a porons 
structure, but is quite hard, and is found in compact beds of 
considerable thi^^p^ft^^ the plane of stmtiflcation being nearly 
horijsontaL In connection with this rock we find extensive beds 
of fossil madrepore. 

On tiie norlJiera slope of the highlands separating the Jn- 
mnapa and Jfaltepec rivers, the podding^tone constitntes near* 
ly the entire rock-formation ; this is everywhere covered with 
a rich mould, sustaining a Inznriant growth of vegetation. 

The country lying between the rivers mentioned , presents many 
interesting features. The streams, in some instances, have tun- 
nelled tlirougli hills of solid limestone, and at other points Imvc 
worn out extensive caverns in tlnis rcxjk, omamciited with beau- 
tiful stalactites, and which furnish secure retreats tor the wild 
beasts abounding h ro. 

Tliis rock also frequently fonns sharp, rugged peaks, rising 
to a height of two or three hundred feet above the level of the 
intervening valleys. The summits of the long, narrow ridges 
which constitute the most striking feature in the topography of 
this part of the country, aie often very sharp, sometimes having 
a width of only thvae or Ibor feet at top, and deeoending ab* 
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rnptlj en ottiier ade to a depth of two or tiuee bimdied . 

Hie summit of the main dividing xidge oommaada a magnifi- 
cent Tiew of the conntry to the north, which preeentB the ap> 
pearaace of a vast plain stretching northerly to the Gnlf, and in * 
an east and west direction as far as the eye can reach. The 

only highlands seen in this direction are the Encantada range, 
and ill the extreme distance the peaks of San Martin and Polon. 
Looking south, the view extends to the Pass of Chivela, and is 
limited on the right and left by the high ranges oftlio Cordillera ; 
thns embracing a g^eat extent of country, presenting a very 
diversified and picturesque i']>]>oaraiico. 

Between the Jumuapa aud fultepec rivers the entire country 
is densely wooded. These forests are truly magnificent ; exhib* 
iting an ahnost endless variety of trees, variegated with foliage 
of every hue, and entwined and interwoven with innmnerable 
vines, which, dimhing to the tops of the tallest trees, arch and 
trellis the winding picadnras, so as almost completely to inter- 
cept the direct rays of the son. Some of these vines are more 
than a loot in diameter, and contain large quantities of pnre, 
sweet water, fhmishing a welcome beverage to the thirsty trav- 
eller; others, as the vanilla^ load the air with their delicious fra- 
grance; and others, aj^ain, are covered with flowers of various 
hnes. Tlie trees grow to an immense size, presenting many vari- 
eties which are valuable, either for the timber tliey furnish, the 
gums, oils, and balsams they disiil, the medicinal properties they 
possess, or the fmits and llowcr? tliej bear. AVe find here tlie 
india-rubber tree in great abundance, also the Mahogany, Lig- 
num-vitaj, Acacia, Achote, Mamey-zapote, Tamarindo, Coapi- 
nol, Fern-tree, the hu^^p. Ceiba, the grotesque Falo-Amate, a 
great variety of Palms, &c. 

This portion of the eoimtry is also well watered, the laiger 
streams famishing an abondiuit supply through the driest part 
of die season. The waAers of the streams seem literally dive 
wifli fsh, and the Ibresla aboond in game of all descriptions. 

In making a final loeatioiL of the lailioad between the plains 
of Xochiapa and the Jaltepec Hiver (provided the route to the 
west of the Coatzacoalcos is determined upon), there are a nnm- 
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ber of points which I think would be important to examine, 
with a view of obtaining a better location than at pfeeeni. 

It will be bome in mind, that the time in which we were ao- 
toallj engaged on this survey was eztramelj short, considering 
the complicated nature of the coiiptiy and the limited ]mowl> 
edge we had of it previous to commencing operaticms ; conae- 
queutly we were obliged to confine our instrumental snrveys 
mainly to one ronte, even where othoe seemed to offi»r eqnal 
fiicilitics for the location of tlie road. 

Bclwccii the Juiuuupa and Jaltepec rivere, we have accu- 
nitely traced with a compass, tlie courses of man y of the principal 
streams, to^yetlier with the snmniits of the main ridj[^es; making 
a total of more than \ii\y miles of v 'nipass-liues througli this part 
of the coimtry, in addition to our transit-lines. In this way we 
rail out the main dividing ridge from Suchil to a point four 
and a quarter miles west of om- line of location, aocorately 
noting its principal features for the entire distance. Hie leedt 
was, that we found but one point to the west of our present line, 
at which it was possible to obtain a better location across these 
highlands ; and this at the extreme limit of our examinations to 
the west We here find a considerable depression in the sum- 
mit of the ridge, from which a broad valley extends to the south, 
being drained by a branch of the Tortngas Greek. This val- 
ley widens as it approadies the Jumnapa ; and at the junction 
of the creek with this river, we find a large interval of level 
bottoiii-land, exicndiiig tiiree or four miles westerly. The prac- 
ticability of this route Cim easily be determined by an examina- 
tion of tlie ground for a short distance on either Bide of the 
Jaltei^cc summit. It will be more circuitous than our present 
line, but may possess advantages that will more than oompensate 
for the loss in distance. 

To the east of the line of survey the dividing ridge is consid- 
erably broken, and varies in hei^ fiwn SOO to 500 feet above 
the level of the Jaltepec Biver* There are three or four depres- 
sions of the summit in this direetiaii, which seem to ofiEbr fiidfi- 
ties Ibr obtaining aa good, or a better location* 

In case the road is located to the plains of Xbehiapa, via the 
valley of the Malatengo, it is not improbaible a better ronte maj 
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be fouiKl, hy diverging from the present line, neai* the contlu- 
ence of the Pacbinc and Maljktengo rivers, tlicnce running to 
the west of Mount fSarabia, strikijig the Sarabia River Bome 
distance above the present crossing, and thence, by nearly a 
Straight conrso, to the Jumuapa, keeping to the west of the mule- 
road leading to Paso do la Puerta. This line, in connection 
with the one proposed np the vallej of the Tortngas Greek, 
would iorm a pretty direct route. 

I am, however, of opinion that decidedly the beet route by 
which to paaa the Xochiapa hilla to the plaine of Chivela, will 
be found through the valley of the Almoloya Biver. 

Ibere existe no impediment to running a straight line from 
the confluence of the Almoloya and Malatengo Bivers, to inter- 
sect the existing line of location near Mount Sarabia. 

As regards the supply of material nueessary for purposes of 
construction on the line of the road, little more need bo naid. 
On all those portions of the work, which, from the nature df tiu- 
ground, arc most difficult of access, are found abundance of 
good building stone immediately at hand ; and where it is 
neoeaaary to haul it any distance, the surface of the country 
is uniformly favorable for its cheap transportation. The road 
for the greater portion of the distance lies through forests capa- 
ble of supplying timber of any siee and quality. On the up- 
lands we And two species of live<Mk, which are extremely hard 
and durable, and generally of a convenient siae to be manufkc- 
tured into railroad sleepers. Every thing rec^uired for the sus- 
tenance ofmaa or beast can be grown on the line of the road. 
Bordering the Malatengo, Sarabia, Jumuapa, and Jaltepee 
rivers there is a great extent of rich bottom-lands, which, with 
little labor, could be brought under cultivation. On the lii-^it 
three mentioned rivers the inliiilMtaiit:^ ut' iSau Juan duichicovi 
have exteiihive milf'us, or tultiv.ited fields. On the prairie-^ 
are large droves of horses, mules, and cattle; the latter are 
generally very large and fine, and will be of great service in tlu; 
transportation of the earth and other materials required in the 
coostniotion of the road. 

oondttoting the above surveys, we had occasion to employ 
oooiidmble native help^ principally from San Juan Guichieovi, 

4 
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These were occupied mainly in transporting baggage, provi- 
8ioiii% and in cutting paths« through the woods to expedite 
our operations : in this latter business they were veiy expert, 
HF^fng tlieir machkieB with great dexterity and effect. 

In order that jou may be able to jndge of the degree of con- 
fidence that xnaj be placed in the lesnlta giTen, I deem it im- 
portant to state, tbat on commencing operatiooa in the field, ft 
was strietlj enjoined on esdi member of the party to use the 
ntmost care in obtaining aeenrate results in every part of the 
work; and we have availed ourselves of every means in our 
power to guard against errars. The line on whkh the estimates 
were based, was traced for the entire distance with a transit by 
means of backsights, the magnetic bearing being noted at every 
change as a test nf the correctness of the deflections. We find 
on working out the courses of the line, by the deflections as 
actually mea-u: e 1 in the field, that the total error in the dis.t4ince 
of forty-one mileB amounts to but onedecrree aiul tliirtv minutes, 
the most of which occurs in. the last four or tivc miles ran ; 6o 
that by making the slight correction indicated by the needk, 
the line may be considered practically perfect 

About ten miles of the line,- including the roughest portions, 
were accurately cro6a*seetioned with a spirit-level, and the to^ 
pography caieftiUy sketched for the entire distance; the dMtf- 
acter of material to be excavated, as well as could be judged 
from sut&ee indications, was also noted* In running the levels, 
the reading! of the rod at every change were recorded by the 
rod-man, independent of the leveller, so as to guard against the 
possibility of error. In our estimates of the amount of material 
to be moved in the cunbtraction of the road, we have taken into 
account the cross-section of the gi'ound, wherever it wa^. sufH- 
eiently sloping to essentially vary the result; and in detcrmin- 
• ing the amount of water-way necessary to pass the streams in- 
tersecting the line of road, we have allowed about double the 
space that would be deemed necessary ton streams draining 
the same area of oonntiy in the United States. 

For the entire distance Irom the Jaltepee Biver to the plains 
of Zochiapa,the line of survey efestea but two atreann which do 
not offier a suffieienllj good fbondatioB to hnlM upon, wffhout 
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the neoeseit^ of reversed arches, or other artificial support. In 
* nugoritj of cases the foundations of bridge and cnlvert ma- 
sonry will rest on so^ roek. Bj raibrence to the mape, it will 
be seen thai the aMgnnwt is raniifcabl j ikvorable, witli the 
eraeption of a short ditliBM titxmigh the -valley of the Mala- 
tengo, and evan there the inhrimQin ladins irf cnmlare tb 
greater Ifaan on numj of the pineipal roads in TTnited 

It wiU also be seen, by the profile, that for a great por- 
tion of the distance, we enconntered a snccession of cuts and 

jillff, which, though amounting to a consideraljle quantity 
in the aggregate, do not give very heavy work at any one 
point. This should be considered a favorable feature in the 
rtjutc, inasmuch as the opportunity thus nffortied for the divi- 
sion of labor will greatly facilitate the early completion of the 
road. 

We completed our surveys to the south of the Jaltepee River 
on the 25th of May, and amved at Mina-titlan on the 28th. » 
Being detmned here a few days, awaiting the arrival of the 
parties fiom the sontbem division of the Xsthmns, we improved 
the time in nmning a oompass line ftom Minfrtitian tb the 
Hadeoda of Almagro, where it joined the line tiirongh ftom the 
JaltepeCy thns maldng a oonneded instramental snrvey iirom , 
lOna-titian to the bay of Ventosa. ISns line being accnrately 
traced with a oompass and ehahi, aflbrded ns a good base from 
whicli to determine a nnmber of important points by triangula- 
tion. We used for this purpose the distances between Cosu- 
liacaque and Jaltipan, and also between the latter place and 
Teeifitepec, from each of which points we had an extensive 
view of the country in all directions. 

While a portion of the party were engaged as above, Messrs. 
Knrphy, Smith, and myself made a reconnaissance of the 
ea uuitij i to the east of the Goatsaooalcoe, bordering the Uspanapa 
and Tanooehapa rivm wit2i a view of obtaining sufficient data 
to enable ns to map correotly a portion of the Isthmns that was 
pwnorasly hat little tauywn. TUdng witii ns a transit, we pro- 
saadad dirasfly to to Haeiepda of San Jos6 del Oarmen, sitn- 
alsdonliiewvlhankof tiialhneoehapa Kiver, 90 miles from* 
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the Golf. From Mina-tttUn to a point on tfie Axroyo de Um 
Uigells, about seven milee above its ooofliMiioe with the Us- 
paniqiay we availed onnelvee of canoe navigation. Leaving 
Ihis point, onr route thenoe to the Hadenda of San Jbs^, a dis- 
tanee of 7 miles, lay over a genUj mndnlating conntiy beantl- 
fiilly diversified with woods and prairie. The timber bordering 
tlii' aiToyo, and extending some distance eaaterly, is very fine, 
coinprii»ing many valuable woods. 

About a mile westwai'd of the llarienda we crossed a liigli, 
roiling prairit), elevated 150 or 300 feet above tlie level of the 
Tancocbapa Kiver. From this point tije gromul descends very 
gradnally to the Foiith and west, but towards the Tancochapa it 
IkUs rapidly to the level of tbe river-bottom. On this eleva- 
tioDy which commands an extensive view of the conntry, we 
measared off two baso-lines — one of half a mile, and the other 
of a mile in length — from which we determined hj tiiangoktion 
the relative position of all the principal monntain raagee, as 
well aa nnmerooB other points. Ihe location of onr hase-lines 
with reference to the line of anrvey to the west of the Ooatea- 
coalcoe, was obtained bj measuring the angle snbteaded hj 
a line joimng Mts. Tecnanapa and San Martin, the position of 
which waa afterwards accurately determined bj observations 
made at Coenliacaque, Jaltipan, and Tesistt^pec. 

The folhjNviug are some of the results of observations made 
\ivm tliis ])oint (Vlesignated on the map as Station ^' A"). Hie 
nearest highland in a southeasterly (lirecliun v^c found to be 
distant from 22 to 30 miles, the mountain ranges being limited 
on the left by a line bearinj^ about S. 60" E. from Station " A.'' 
To the left of this line, and east of the Tancocbapa and Tf»- 
nala rivers, the country presents the appearance of a vast level 
plain. We could distinctly trace, meandering through this plain, 
the courses of the Tancocbapa and Sanapa rivers, by the peculiar 
foliage of the trees on their banks ; the forinor from the Hacienda 
of San «ros6 to its confluence with the Tonala, and the latter ham 
the town of San Francisco to the same points 13ie eonntrj bot^ 
dering the Sanapa River on the south is gentlj undulating, and 
well adapted fi^ cultivation ; on the north it is more level, hot 
eiMtxtmsHj ridi and fertile, and generally above ofeifioir. TSm 
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m a niunber of fine Haciendas on this river. Most of the land 
bcnrdering the TonaU aod TancochApB riTon, below the Had- 
end* of San Joe6, is anbjeet to periodic inundation. Por a die- 
tanee of six or eight milee sooth and west of Station " A'' &e 
oomiiiy presents a veiy smooth, imifi>nn snrfiuie; bejond which 
it ia traversed bj elevated ridges or ranges of hills, varying in 
height from three to five himdred feet above the sea-level. 
With the exception of Tccuanapa, the nearest moinitaiiiti ia a 
southerly direction arc from 30 to -10 miles distant. 
• On our return to Mina-titlan we took the road to Paso 
Nuevo, via Moloacan and TRhuatlan. From the Hacienda of 
San Jose tu tiie Cerro Acalapti tlie sui-fhco of the coimtrv m jrently 
undulating, and altemates with woodb and prairie, tlic soil gen- 
erally consisting of a light sandy loatn. From the Ceiro Acalapa 
to the Gulf there is a continuous chain of highlands separating 
the basins of the (Joatzacoalcos and Tonala rivers. Between these 
and the Coatzaooaloos we find a considerable interval of low 
land, which, however, decreases in width aa we approach the 
month of the river ; at which point, as well as at PasoNnevo, 
the hi|^ilands extend to the banks of the stream. This latter 
place 18 the only point between the month of the river and Mina- 
titlan above overflow. 

With regard to the practicability of oonstmcting a railroad 
on the east t^ide of the Coatzacoalcos I may here state, that 
the road can be located from Paso Nuevo to a point on the 
ITspanapa, near tlie confluence of the Arroyo de Mexcalapa, 
over very tavorable t^round as reprard^ 1» ith alignment and 
grades ; thence to the mouth of the Mal.Ut iil;o }iiver. tlio ronte 
as laid down on the map would encounter no higidands of 
anfficient elevation to offer any serious obstacle to the construc- 
tion of the road. The distance would, however, be greater 
than by the line to the west of the CkwtzacoalooB ; and the com- 
paiatively large amount of drainage neoeesarily passing the line 
of road, reqniring expensive constmctions, with the risk of dam- 
age from the effects of floods, would seem to be oondnsive in 
fcfor of the westem xonte, notwithstanding the superior advan- 
lagea ofoed at Paso Nnevo for a harbor, and as a tenninns for 
tharoad. 
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Fiaallj, I cioiiot omit Mjiog that in obUuning the Molti 
herein eoaunwiiQated, I have been greatly aided by Meaan. 
C. 0. Smidi and D. J. Johna^ xeapectiYdj, in charge of the 

Transit and Level parties.^* 



Having thna given a detidled dcaeription of the whole line, it 

Ib proper to refer to some of its principal characteristics, and 

the Cost of the road. 

The fulluwiiig tables ph<>w the leugtli, rise and fall, and rate 
per mile of every grade, as al>n the total ascent and descent at 
each successive change, over the middle division, embraced be- 
tween the Atlantic and Pacidc plaina. 
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Tatwtrits, Curmilure, etc, ovir Middle iJivunon. 

T»tei koglb of tnn^'ent linos, 47 

• curved *» 21.7 " 

« 

Length of Une^ 68.7 • 

Decreee of earatiiM riirht, 1734^.23' 

« kll, Iti66^.26' 

Total degreee of curvature, 8890^.48' 

Total aaoent, from Jaltepec to Paeifie fdaiiu, 1346 feet 

• deeeent, « * 1231 ■ 

Blevatioii of anmioit to be overaome above Padfie 

pkinm 593 " 

l!k)uated diidance for mean of loial ascent and descent, 48.6 milea. 

Eiquated dlstaiae for curA'ature, 3.9 " 

Total length of Uoe equated for gnuiee and cturvatorei 119.5 mOea. 

This shows tlie li'iiirth ui' a straight and level road, which, 
with a given cnL^iue and train of cars, vvouhl require the 8ame 
atni*iiat of power in pn.=>ing over it, as tiie same given engine 
and train woukl consiime in }>a -ing over all tho grades and 
curves on the line as actually .surveyed. 

It should be borne in mind, that tho?e calculations are made 
only on the most difficult part of the line, between the Jal tepee 
RiTer and the base of tlie mountains on the Pacific plains* On 
the portion of the route from Hina-titlan to the Jaltepec, and 
from the base of the monntains to Yentosa, there are no engi- 
neering difficnlties to be met with. 

As the maadmnm grade approaching the summit, on either 
slope of the dividing ridge, will be sixty feet to the mile, the 
same weight of wA'ritnimi train would have to be made up from 
each terminus. 

CbmponUiM TobU of Gradet, Curmtwrti, <md TtnmeUmff, 
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Ihe 116 M grade <m the Ballimm and Ohio Bailroad is 
ei^t and a half inileB long, and haa a com of 1000 ISmI ladios. 
Upon this grade, an engine ivelghmg twenty>fonr tons, bnflt by 
Boss Winans, and with a tractiTe power of 15,100 lbs., has 
ascended with a train ofssiscteen loaded ears, weighing in the 
aggregate, exdnsiTe of tender, 208 Ions, and at a speed of from 
six to eight miles per hour. 

The same engine asceuded the sainc gi'adc, with a passenger 
train weif^hing 118 tons, at the rate of seventeen miles por hour. 

It inav therofore be pafely calculated that a similar twenty- 
four ton freight eugiiio, will draw a train of twenty cai*s, weigh- 
ing 122 tonp, witli 17'^ tons of freight, from IMina-titlan to Ven- 
tosa, or the return, over tiic n^rade8 of tlie line as now survejed, 
and at an average speed oi 20 miles per hour. 

&A1LB0AD Distances, across (he I.stJnm/s of Tehuardcpc'-, from ahiptuof- 
igaOon on the Atlantic to ship navigation on the Pacijic. 
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MiiM-titlui to croaBiDg of J^tepee, 


621 


64-2 


1-9 




240 


228 


1-2 


OMteafafetolbotoraimbk \ 


461 


30-6 


14-6 


Foot of UliiveU PttMf to Vratosa, 




28-6 


11-4 


Jiltopee to RuMbo d« Ik Mirtar, 


091 


68*8 


15-8 




1041 


82-7 


21-4 




1662 


129 8 


36-4 


Xoafh of to Mina-tttlMi...... 


2IH» 


0(K) 


ooe 




186-2 


im 


481 



From this table it is evident that passengen may, on the 
eompletion of the road, pass with pedeet ihcilily from one ocean 
to the other in the short space of nso hmm. 

The excavations on the Tehnantepee Bailroad win be made 

chiefly in the following materials : common earth, sand, gravel, 
clay, and loose aiui solid rock. 

In calculating for the removal of these I have added fioiii 60 
to 100 per cent, to the usnal prices in the United States. This 
estimate will l)e found on tlie safe side. 

• jUncho de la MorUr. f By wajr of the dty of Tehuantepoe. 
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The average huX par cnUke yud par 100 leak, morad baj and 
thfifiiBt hnndBed, baa baen pot atlO millafia- oazth and 15 fcr 
rock. 

A ooDBideraUa portioii of tka aarth oaa ba aseavatod hy na- 
tive labor. Tha Indiana reeiding in tha villagee, oonid ptob- 
nhly move, by the cubic yard, the portiona of the road paaa- 

ing in their immediate vicinity ; bat remote irom settlements 
or haciendas, it wiU b« necessary to build ranclios for the 
accomiiiuilatioii of themselves and families, b<^uBe when they 
have their ■wives and children around them and proper meaub 
lor obtainiuf^ food, they can have no excuse for being absent. 
By making it a pleasure for them to work, they can be count- 
ed on with a good deal of certainty. The present total want 
of employment, the anxiety evinced to obtain it, the scarcity of 
. money on the Isthmus, all combine in placing labor at a low 
rate easily attainable by the company. It would probably be 
necesBary to work them in gangs, away fiom the foreign la- 
borers, with one intelligent OTerseer to about every twenty 
men. lliey certainly conld do the dearing and grubbing a 
good deal cheaper than Ibreign laboren^-aa the handling of 
tiie machSte is their principal/or^. 

The Cura of one of the towna near the line of railroad informed 
me that he could furnish and control from 600 to 1500 men, and 
wished to be apprized by letter when the company expected Uj 
commence work, in order that he might spread the iiilbrmation 
amongst the natives and inakc all necessary calculations for this 
object. About 500 of tiiem, mostly Juchitecos, were employed 
on the carriage-road in Chivela Pass, under the direction of the 
engineers of Don Joeo de Garay, where they had an opportunity 
of learning the use of the shovel, pick, and barrow, and are 
therefisre not totally ignorant of the character of the work to be 
done. 

Hie price of daily labor in the United States is nearly three 
timea the price of native labor on the Istbnusi and allowing 
that a native will do only half the work of a foreigner, it can 
be Ba&lj calculated that what work is done by nativea will not 
eioaed in cost, but moat likely fall short of that done by 
foreigners. The company can tend down fiireign lab^van in 
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tbair own T«nelB with great facility, as Boon as a regular com- 
* mimieation ia eetablished ; bendee, the inducements to colonise, 
and the pobabilitj of many Beekuig emploTment on the road — 
even at the expense of their oivn passage to the Isthnms, will 
throw an abnndaoce of men into the oonntiy. 

On the subject of the employment of milive labor, I give an 
eatraet from a letter of J. C. Trutwine, Esq. 

"Oar unial payment to eomaion native laboren on the eual between 
Ciithagena and the Magifalena River, in the Repnblie of New Grenada, was 
tiuee reob per working day— and to native emperintendente of ganga^ four real* 
per workiDg day ; this woa considered good wages. 

*^Tfaey received indi£ferently the real of their coQDtry, and the ten-cent piece 
of the United States, both having the some current value in New Grenada. 

From these sams they provided their own subsistence, the cost of which varied* 
from half a real to a renl per daj', provision!* being abundant 

"They lived rhujly ow plantains, yarns, rice, cassavn bread, and the jerked 
beef of their country ; but to these they added corn, beans, dried tiaii, iruit, &.C., 
when procurable. 

* Where any huge body of workmen waa eolleeted for eome time, a email 
native village generally grew np at a few weeks* notiee. In theee many of tiie 
woffanen lodged and pnreliaaed their anppliee. Generally they bfeak&ated 
and dined fai gangBi on, the work; some of the wives acting as commissariea 
and eooka. Hie cooking was performed on the line of the work, and the men 
ate in the open air. In some few instancee We bnilt hate for them where 
eircurastanccs rendered it neccs^iry to do m. 

"They were tasked every week, and yenerally averaged from tlirt'r to six 
cubic yards per day (per man) removed, dependinor mi the character ot the soil, 
their own degree of Iraiiung, &c. I am not .suiiiciontiy acquainted with the 
peculiarities of your work to advance any opinion respecting the advisability of 
employing foreign workmen, hut from Hhe especienee I have had I ahontd 
never think of relymg upon any but the nativee for fomdng the great matt of 
laborva. Wefonndaayatemof Ughtpremiwnsitothoaegangswhodidmore 
than their taake, waa prodnetive of a very good reanii It ereated a rivalry 
among the aeveral parties as to who were the best workmeni and the lacy onea 
of each gong were kept moving by the others in order to secure the premiums. 

" We removed murh of the earth in enrtn, drawn by either honrs t r mules. 
We also used Xiw hiiki!) donkeys or ^burros' of the eountiy, for carrying earth 
out of the cuttings, in boxes holding about a cubic foot each: one being slung 
on each side. The bottoms of Ute boxes were lunged, for letting the earth 
drop ont. 

**lMs method sanraisd veqr well, but ths earls wsfs bstter, geosmUy 
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■* In slijillow cuts Wf fil^n ijscd wheelbarrow'* tp> nJvaiitago. With proper 
irairiTTi::^ the nalivea worked very well. I am cuntiiU nt Uiey did more work 
than wiiUeH could have done in the same elimatt', uitd more cheaply. 

** I hopti Uie line oi' your route is not in the vidnity of the present route of 
tiuvfl ; for alfbongh the ncttvM when 1«ft to Ifaiauelvei, nod traited with m 
proper d^ree of Mitdima and UnniiaMi ira ttaeteUe and williiig to w«tk; y«t 
wheal tronghft into oonlMi «^ • atfetoi of tnvel, a«oh as thai vkidi bow 
llowa to and from Galifonda, thqr boeoiM attogothor dapravod, aa I AiUy 
oipeiionoed on tho Fftiiiniiff of Panama*" 

Material for Construction. 

QuanieB* — Stone for purposes of canstrnction is found on the 
route of the survey, in the hills between the Tal tepee and Ju- 
mnapa rireiB; in the Ceiro Sarabia, the hills of Xochiapa, tho 
ICajada range, the mountain posaus, Cerroa San IMego and Mor- 
10) and at nnmerona other points on the line of the road. These, 
mainly, consist of sandstone, granite, sienite, limestone, and 
marble. 

JlydrauUe Um&. — It is said that hydraulic limestone is found 
in some portions of the States of Vera Cruz and Oaxaca, but I 

am not aware of its existence on the Isthmus of Teliuaii tepee. 
Its component pai"t8, liowever, bueh as conimon limestoue, clay, 
feiTuginous clay, and shale, constitute some of the principal for- 
inations, and, I have little doubt, by a proper combination, 
would make an excellent artificial cement. 

Common lime can be manufactured in immense quautities 
on most parts of the Isthmus, and at many points immediately 
on the line of the railroad, there being entire mountains com- 
posed mainly of limestone and marble. 

Sand is found in the greatest quantities in all the principal 
streams on the plains, and in many places over the middle 
division. 

Brids, — Good brick-clay is found in many parts, and is used 
for paving, and in the construction of houses at Tehuantepec and 
many other towns on the norihem and sonthem divisions. 

Ihnher of the best quality is also found convenient to nearly 
all parts of the work. 
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£<ttiiaaied Cost of Comtt^uction. 

In tho wesA of the final location of the road veet of the Coat- 
neoaleoB, River, it may be thought adyiaable to constmet that 
portion from the Jaltepec to YentoBa previous to that from 

Mina-tiUan to the Jaltepec. These portions, therefore, have 
been cstiin«ited separately. 

The estimate is made t' r a single track, of six feet gage, 
with the requisite side-tracke and turn-outs, and on a road-bed 
t>f twenty-two feet wi(l(3 in excavatiuu, aud feixti * n feet in em- 
bankment, with slopes for cuttings of one and a half to one in 
earth, and one-fourth to one in rock ; and for filling one and a 
half to one in earth, one to one in rock. These, however, on the 
constniction of the road, will be subject to modification where- 
ever the nature of the material requires it. 

The estimated quality of the material is only approidmate^ 
but will generally be found near the tmth* 

The masonry for colvertB are supposed to be of good^ snbsttti- 
tial, hammered mbble arches, laid dry. Hie bridge abntments 
and pien, with hammer^zessed beds and joints, also laid dry, 
and the bridge superstracture of wood. 

I should not however recommend, in every casoi the building 
of the bridge maaonry before getting the road into operation — 
for the transportation by teams of the stone and miiterial for 
these works, where the Haul is considerable, would involve heavy 
expense and delay, owing to the entire absence ot roads and the 
difficulty of getting to quarries. It would perhaps be better to 
substitute temporary trestle-work nver the site of the bridges, 
as an abundance of timber is generally close at hand. In some 
plac&i it may be expedient to substitute the same for those em- 
banianents which require a long haul, as otherwise too mneh 
time would be consumed in the building. For the same reason, 
and to get the road into operation as soon as possible, it may 
be advisable to build it on pQes in some pieces north of the Jalte> 
pec. In this way the road could be put in operation mnch 
sooner and at a less expense ; for the saving of time and the cost 
of hauling material by teams would more than compensate ifor 
the ei^Mose of the trestles. Iha stone Ihr Uie bridge masoniy, 
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which OQiild he brought npon cm 6om some point on or near 
the road, might be put up without interfering with the regular 
trains. Por the loss by delay, and Ion of interest on the origi- 
nal inveatment) oertainl j makes it for tiie intenest of tihe oom- 
pan J to get their road into operation as soon as possible; and 
if it can be done any sooner by putting up temporary woilcs 
at some points, so that the permanent ones may be built after 
the road is in operation, arild at an expense suflBciently cheap to 
juBlilj the buildinj^' of these temporary works, it certainly seems 
' pro|>er that it should be done. 

BktmaU from J£ina4iUan to the JaU^pee. 

In order to arrive at a safe estimate of the cost of this portion 
of the road, which T have called the his&i: division, I have esti- 
mated one mile of the mn«t difficult part, next to the Jal tepee, 
and taken it as an average of the whole, with the following 
result* 

Cl<*arin<7, ^ubbing^, earth-work, inahonry and bridging, 

per miJe, including the crossing of tite Jaltepec River, 819.043 

Or •ixly.two miles at f #1,180^ 

In the Banic way I have estiniuLed that portion of the road 
from the foot oi the Pass, over the Pacific plains, to Yentosa, 
as follows ; 

FIFTH BIVUIOH. 

Clearing and grubbing, earth-work, masonry and bridg- 
inp-, per mile, inclfiding the erosiin^ of tb6 LO0 P0l^ 
roB ftod Tehuantepec rivers,. ' ^^04^ 

FioiD Raneho do la llBrtar to Yenlmv, ufai Teboant^ 
pee— tUrfy^ToniOes at $9,880^ i84«3l9>00 
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It will be seen on reference to the table of total qnantities of 

exca\ation, that a little less than one quarter of the whole 
ayiioimt of enrtli-work is of solid and loose rock. This, however^ 
ghdiiid not be looked upon as a bad feature, espeiially in a 
country where the rains are sudden and heaT\\ the cost of 
repairs of a road built upon a rock base, woold necessarily be 
lees than one built upon an earth base. 

For ihe rapemtractDie I haye eetlmatod a T nul of 70 lbs. to 
the jrard. From Paso do la Puerta to Xodiiapa, there » the 
greatoft abundance of eneina (a speciea of liTe^>ak)| snitable 
fbr cTOifl-ties. Snb-silk have not been estimated for, for the 

reason that the nature of the road-bed \vill not require them ; 
besides, they are lalling into geueral disuse on account of en- 
hancing the cost of repairs. 

Oii0.msfe EtImalefarT JM2> 

T 70 IbiL to the yard, 133-3 toiMi at $40,* 94918110 

9310 coihr, rncina, or cnobft e f O tt ia%1 tO thft loogtil of 

each rail oi' Id feet^at 26 ota^ 677*50 

600 eaat-iron ehairs, 20 lb*, each, at 76 eta., 496*00 

Switches, frogs, &c., per mile, • 30 00 

5290 Ib.H. r;iil--pikf>s, at 6 cte., 317-40 

Iajt ing track, dii>iri butiug timber, iron spikea, eh&ira, frogs, &c. 760^ 

CootfngMieiei, 40*00 

Total coat of one mile of track,.* $7137*90 

Hie prices of the raOs, chain, spSket) ^tc^ indnde thai of 
freight to the Isthmna in the abore estimate. 

Efuip m e nt Ettimate for opea^ ^ Road from ihe Rio Jaltepec to VerUoM, 

4 Loeomotivea for passengers, 21 tona,. at $9,500 = $38,000 

6 do. for freight* 24 t^us,. 10,500 = 63,000 

10 Paaaeager can,. 3,600 = 86,000 

4 SecoiKl^laaa do.,. 1,400 = 5f>00 

♦) Bafrjgrjige, express, and mail care, 1,400 = 8,400 

100 Freight cars, 800 = 80,000 

30 Platform « 650 = 19,500 

26 Gravel • 426 = 10,626 

10 Hand «* 160 = 1^ 

Totai» inelediagt Aeifht to4liO lalliBU,: . . . . tttl^ • 
* IroD ia adautted on the lathmua fraa of dai|c . 
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Station Buiidif^ 
Jakepec — temporary en^ne, pumtngtttttA Mglli llOOftM* 



machinc'-f^hop aud tixtureii, %40fi90 

VmitoMi — eriL'ine, passenger, *iiid freight hou.st's, machine- 

ohop und tixturea,. ... ^ 90,000 

flfemtfliiiMdMtew«leMtatioiH,aiidwood-tliedi,at9^ v>n>o 



$140,000 

With this equipment, ait least 100,000 puseiigeiB and 100t< 
toQB of freight could cross the IsthnniB in one year. 

Etiimati for opoMg Ae Road from Mina4iUan to Veniosa, 



6 Tx>coinotiveH for i^a-isengfeni, 21 tolll fti $9,500 $57,000 

8 ** tor Ireight, 24 tons 10,600 84^ 

14 Puaengwr «ftn 3,600 SMOO 

6 Hecond-cliM «•» 1,400 8,400 

8 Baggage, cxprc8i«, itnil mail cars 1,400 11,200 

130 Mcrchandido cars 8U0 96.000 

40Platfoim <* 960 90,000 

30 Earth « 426 12,750 

13 Hand ** 160 1,800 



Total $383,100 



Tlie above cstinuitf, in every item, includes the freight ; but if 
the cars be made as tu be taken in ]vieces before they are 
shipped, and then put tofrether on tlie Isthmus, the cost of their 
tranaportation may bo materially reduced. 



Station BuihUiigs. 

Mincuillan — Machine-shop and tixturt-n, engine, panKenger, 

and Ireigbt hoube^, wood-uhcds, and water ^0^80,000 

Plmnf of SoraMo — Engine, passengerJioiiae, wood^hedfli 

and water « iOyOOO 

Vrr^ 5 7— Machine^diop and fiztiiiM, ongiira, pMMiiger,aiid 

freight houses 90,000 

8 intermediate water-ttationi, wood^ed% &e... . at $3000 16,000 



$806|000 

A iLcUiary Carriage Road. 

it will be seen, on reference to Flan 2(o. 2, that the oonntiy 
between the Jaltepec and Jmnnapa rivefs is chanusteiind bj 
two main dividing ridges, one nmning in n southerly direction 
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from liancho Amato to Faso de k Fuerta, the other firomSudul 
parallel to the Jaltepeo. 

With regard to the conBtniction of a carriage-road over this 
porkioiif extending from the Jaltepee to the plaios of Xoehapi% 
Mr. Avezy, from wkoee report I have extracted at length, saya : 
A good carnage-rood may be constnicted from the Jaltepee 
Kiyer to the plama of Xoehiapa, at a amall expense, and at no 
point very diatant firom the line of anrvey. In bnilding a car- 
nage-road, most of the difficnltieB encoontered in the conatmo- 
tion of a railroad are obviated, aa, not being so mnch limited 
in the matter of grades and cnrvatore, advantage may be taken 
of the peculiar formation of the oonntry, which is remarkably 
well adapted to the construction of good roads In certain direc- 
tions. For a great portion of the distance above relerred to, the 
n)ad can traverse the summits of elevated ridges or natural turn- 
pikes, Imving a perfect drainage, and forming a hard gravelly 
road-bed. 

Supposing the carriage-road to terminate on tlie Jaltepee 
River, the route thence to the plains of Xoehiapa presents the 
following characteristics. From the Jaltepee to the Kancho 
Amate, distance of £>ar and a half miles, the ground is bat 
alighUy nndnlating, and the soil a gravelly clay. The proposed 
ronte ckmmb the Amate Greek twice, and also two or three 
Bmaller atreama in this distance. Ihe coat of bridging these.will 
be Ii|^t, aa there is abnndance of heavy timber on the ground. 
For a short distance back from the Jaltepee it may be neoea> 
Mury to throw np a light embankment, to inanre the road being 
above overflow. 

From the Baneho Amate to within one-half mile of the Jo- 
mnapa (a distance of ten and a half miles) the road will tmverse 
the sumiiiit of an elevated ridge, avoiding the necessity of cross- 
ing any streams. For tlie first four in ties of this distance, the road 
will be Roniev. hat hilly, and will involve considerable ex|)ensc 
in its construction ; but for tlie balance of the way, nature 
see?ns to have shaped the ground exin i.-sly for a road ; it is even 
now pcmahle for carria^eSj and imt liUU labor is reqm/red to 
put it in excellent condition. 

The Tortngas Creek and Jnmnapa River would require bridg* 
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iiigy and also a light embanVment to be thrown np aeross tha 
bottom-lands bordaring tbaae streams, wbicih at ibis point ai« 
aboat half a mile in width ; or a good corduroy or plank road 

miglit be made aeix>ss the ground subject to overflow. These 
bottoms arc nut rnai-shy, and arc never flowed to a depth of 
more than three or four feet, and then only i n- a short time. 

Leaving the Jinnuapa River, the roivd will follow tlie summit 
of a gravelly ridge for nearly the Lut ii o distance to the Sarahia, 
only crossing three small streams in this distance. This ]>ortion 
of the route is remarkably well adapted for the con^tructiosi of a 
permanent road, and will require ior this pnipoee bat « veij 
small ontlaj. 

For eroeatng the Sarabia Kiver and bottoms, naaiij tha aama 
constructions will be required as at the Jnmnapa; tliaDce to 
the Malatcngo BiTer the road crosses but three or fom ereeks, 
and will be veiy cheap of constmction* It^rillintoneetthisriyer 
at a point abont three-fonxths of a mile to the eastward of tiie 
line (tf survey, and where the bank^ of the river are above over* 
flow ; 80 that by sunply bridging the stream, it will be entirely 
clear of high water. After crossing the Ifalatengo, the road 
again traverses the summit of an elevated gravel rfdge for a 
distance of some three miles, wlien it commences the ascent of 
the Xochiapa hills. The summit of theee is gained by an 
easy grade from the north, requiring but a moderate outlay. 
By keej>ing a considerable distance back from the river, we 
avoid crossing more than one or two streams on this part of the 
route. The descent from the summit of th^ hills towards the 
Xuchiapa Creek is more rapid; but, by taking advantage of the 
fbimatlon of the groimd, the grade of the road need not ezoeed 
three or four degrees. After crossing the Xnehiapa, it will re- 
quire little grading as &r south as our surveys extended— this 
portion of the route tiaveising an ^pen prairie^ with a amooth 
suiftce and a hard gravelly soil. 

For nearly the entire distance above described, the route 
dther lies through open prairies, or has been deared of tim- 
ber to a suffident width to admit of the passage of wheded 
vehicles. The importance of this auxiliary road in fitdlitetiDg 
the coubtraction of the railrdad will be evident.^* 
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Should the best route b© found through the hiils of Xochiapa, 
via the Mesilla or the Nisi Conejo Pass imd tlie Almoloya, a 
bridge over this stream would not be necessary, for as the road 
would cross near its source^ there is seldom water enoagh to 
preyent fording with, carriages. Besides, it haa a good,' hard, 
gravelly bottom. From the Raneho de Oalderon over the plaina 
to the aninsut of Chivela Paaa, no difficultiea whatever will be 
met with. 

The fiTe bridges at the croesiogB of the Jnmnapa, Barabiaf 
Maklengo, Los Ferroa, and Tehnantepec xiveia may be bnOt on 
BtTODg timber bents. As the fieehets are sodden and qnicUy 
anbside, it will probably only be necessary to bnild the bridges 
across the main channels, in order to clear the highest water. 
They can thus be buHt with less s])aiis than the railroad bridges. 

From the summit of Chivela Pass to the Paciiic plains, at the 
liancho de iaMartar, is about six miles. Upon this distance the 
eiifrinecrs of Seiior Garay have already constrncted about two 
uules of carriage-road, whieh was designed as a preliminary step 
to the accomplishment of his project. Between the end of this 
and Torrente Maaahna, there is about two miles more of pretty 
difficolt road to constmct, being round the west end of the 
limestone mountain called ^^Oerro Prieto.'' 

i^omToffienteMasahoa to the end of Gerro de l&Martar, the car- 
riage route might be made to keep to the left of what ianow called 
Bio Yeide, down to a point opposite the end of Cemo de la 
Ifartar^and then recross this stream to the plains of thePadfie; 
t thenoe on nearly a direct line to San Genmimo, OomitandHo, 
to Tehnantepec and Yentosa. 

From the foregoing it may be inferred, that should the rail- 
road be ultimately located on the west side ui the Coat^ovcoalcos 
River, and via CJhivela Pass, the juixiliary road can be run in 
its immediate vicinity, nearly ail the way Irom the Jaitepec to 
Ventosa. 
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nroniiBBnie Biposn. 



JHHtOMfg by th$ ChtUgaeotUfOt Mimr/rom iktBar, midfiom MiM'titkm 
to Smefui and tht HaUroad eromtuff <^ JtHqm Mper. 



To Pono Naevo. 
UapanaDiL... 



Mina-tii 
Alinagrea. 
La HoraiMta. 
Mouth oT 
SikM 

RaflitwderaHing of Jiltepeo 



JatteiMtt.. 



Int«rmedl«ie 


1 




Tim* fh>m 


From Bar of 


From 


JilnA-tttUn. 


Diataiusea. 


CoAtXMOftlcoa. 


Hina-tlUtn. 


8 i^tto per 


MllML 


M1I«B. 


MilMl 






12 


8 






17 


3 




8 


20 






23i 




28i 




11 




40i 




62 




92i 




S 


1161 


96i 


IS 




Itli 


lOli 


IS 



TaiUt ^J)ula»m fly AturUiary Mood /rtm Svdd/, ond/rvm tk€ etvetrnf 

if the JafUpte to FmIow. 







Cwmrtngof 


Trmvelllng 

Time. 
4 inilf"* [icr 
hour. 






MUM. 


lfil«a. 


Hoars tnm 




To iDtenoetkn of jPicaduraa . ... 




6-6 




11-4 


^ Phsodtl* Pii«rta.....~ 


10 


lS-6 




8W 




185 


831 




37-« 




21 


Ml 








1» 


671 








71 


14-8 


20 


790 




8 


881 


22 


87-0 


• Oomitaiicilla m •. 


T 


88-S 


8S 


«4'0 


Tebuantepec. » ^. 




101-2 


26 


106-0 




18 


118-2 


80 


1180 



It will thiiB be seen that by shoal-wafter navigatkm and the 
anidliaiy road, the iBlhmiiB may be caroaaed m Im lihm two 
da^ traveUing time. 
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£$timaie of Cosl of Auxiliary Road from Hucku, and from crossing oj Jauepec 

to Ventota. 

Mo!«t (!if!icii1t part^ over siimmif between Jidtepec 



!^T)d Juinuapa Rivers, 91 miles at $3000 $28,500 

To VA Barrio, 44^ " 800 35,600 

« La Cliivel.i, 13 700 9,100 

^ Rancho de laHartar, 7 3000 2l,0oo 

• Ban Geroohno,* 8 ** 600 4,800 

• Over plaina to Ventoaa, 10,000 



Total cost $10i^,U0U 

Five brides over Jumuapa, Sarabia, Malatengo, 

Los Perros, and Tehimutepec rivers 3000 16,000 



$124,000 

Add five milea if SoeliU be eeleoted I400 7 no o 



Total eoet of Ansfliuy Road. •131,000 



Hiis amount \s sufficient to cover all possible condngeociee. 

Ab it appean to be for the interest d the company t< > ^pen 
the line <yf trttoeit as ooon as possible, the fint work to be done 

would be the immediate improvement of the present mulc- 
road ; three or four bridges constructed, wiih a view to be 
used for wheeled vehicles hereafter — some of its eteej) declivities 
could be avoided, its crooked tunis cut o% and deviations made 
from it in some places. 

A good road for moles and litters could thus be made in from 
three to four months, so aa to accommodate travel throughout 
. the year. It would be necessary to use mules and horses fixmi 
the Jaltepec or Snchil, wliicheyer may be detennined npon, to 
the ibot of CSuTela Pass; here a relay of carriages and wsffOM 
ooold be in readiness to take paBsengera and baggage over the 
plains to the Pacific. 

Hiis anangement, which seems to be necessary at first, even 
if the final location of the railroad should not be made on the 
west side of the Ooataaooalcos River, wonld make 79 miles by 
mules, and 39 miles over the plains by carriages. 

Tiie country traversed by this portion of the common road 
comprehends the most beautiful and healtliy part of the Isth- 
mus, presenting t^e greatest variety of romautic, wild, and pic- 
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turesque scenerji afifordiug at ouce aa agreeable aud iateresting 
joiirnej. 

To locate the i-ailruad, and con^tnict the neccsdary auxiliary 
road contiguous to it on the east side of the Coatzacoalcofi 
(should the loutc on that side of the river prove the beet), would 
involve so much delay in making Borveys, opening j^ftoadWoi, 
bridging the Ooatzacoalcoe, and other streams, that, in order 
to accommodate the immediate wants of travel, it would be nn* 
advisable to attempt the conatniction of a camago-road eait of 
the CoataeoalooB. 

As it would be almost impossible to build a nuboad tfavoogh 
a county like this, i^ere a wheel was never seen, except on 
the plains of the Pacific, without first oonstmcting an aiudliaty 
road oontlgnoiiB to it, in order tiiat every point of die line of rail- 
road may be accessible for all implements, provisions, and every 
thing necetibary to its coiLstruction, I have thought proper tr, em- 
brace the ft>regoing estimate as an item in the cost of the railroad. 

The present mule-ruud from Suchil can now be travelled for 
eight moiithb in tlie year the whole distance to Ventosa, with 
the exception of three or four milee near the northeni terminus. 
To })ut this in a condition for travel the year round, it is calcu- 
lated that one-half, or $05,000, the estimated coat of the aux- 
iliary road, will be amply sufficient. 

In order to arrive at an estimate of the boainess which sach 
a road would do, it is only neoessaijr to mention, that daring 
the three years ending Dec. 1st, 1851, npwaids of 225,000* 
passengeis and 45,000 tons of Mght have erossed the iBthmns 
of Panama alom. This gives an average yearly transit of 75,000 
passengeis and 15,000 tons of M^ Oio^ wcMitig th^ maiU), 

Kow, oonsidering the ooostaatly increasing travel, the greal 
natonl advantages of the Tehnantepec route, the healthiness of 
its climate, and the saving (over the present routes of travel) of 
from 1500 to 2000 miles in distance between the United States 
and Caiilomiu, wtj may safely assume, as a basis of calculation, 
50,000 passengers and 10,000 tons of freight, or iwo-thi^rds of the 
yearly nuinl>er which have aetiiuUy crossed Panama within the 
laat three years, ibr the number which viiU cr<m Tehuautepec 
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This giv<^ an average ptjr day for the whole year of 140 pas- 
sengers and 27 tons of freight, or 400 lbs. j)er passenger ;* but 
as steamers carry from tliree to six hundred passengers, and 
from tirty to orio hundred tons of freight, it wonld be necessary 
to provide mules for the transportation of the wliole with the 
leaet possible delay. Consequently it has been thought proper 
to calculate for 3500 males, incladiDg those for relays, to put on 
the route at the comtneiioemeiit. 

With these elemtots, the extreme cost of opening the commu- 
nication, and the approximate income therefrom, wonld stand as 
follofws : 

Repair of road from Soeha to Venton 96&,000 

BoflftigB tor •ceommodiliop of pamufaw at ths tenniid, and 

at regular atopidiig-plaeea along (he route 4(MN)0 

Btaliop-honaes and hmt» at Ventoaa * leyOOO 

9000 mnlea wiib aaddlea and iiptayo, eompkte, at $50 196yMN> 

150 carriages and wagonai hameoa eMD^etOi for Paetfie Plain% 

at f 200 (delivcr('<l) 30,000 

2 light-drought steamers ior the Coatzacoalcoa Eiver »..*•.. 60,000 

4 barges *• " *» 12,000 

CoQtingencies, 10 per cent 35^000 

Total cost of opening road $dff1fiOO 

Vexirly recelpta on 60,000 paaaenge«> inenming the piioe at 

$25 each $1,250,000 

10,000 tons of freight at $IOO,t or $6 per 100 Iba. IfiQOfiOO 

Total receipts $3,260,000 

Keqiingnpsioektcare of mtileet feed, and all other esi^eiiaeab 
40per oent 9oo,ooo 

Total yearly net income $1,360,000 

This supposes the company to undertake the whole matter of 
transportation, as seems proper they should do, in order to secnre 
the comfort and speedy transit of passengers. If it be allowed 
that one-half of the traoaportBtioii is e£bcted by the inhabitants 
of the Isthmus, even then the estimated proceeds of the mule- 

* nia maH la obtained hfi ajfengii^ all Ibe freight smoagst aH the pawew 
geia; botitnuHt iMreeoUeeted tint than an acanetimea whale Bude tndaa of 
fre^ht wiih bat Cbw piMeeageia, and at olber timet a gveat aaa^f pawng we wMi 

•earoely any freight 
f $S00 to $400 per ton baa been cfaargjsd on IIm Panama ronUi 
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road would contribute yearly a large sum towards the construc- 
tion of the railroad. 

We give the above result, based upon prices actually bel'>w 
what have been charged upon the Panama r-u: to enable 
])ersons to form their own idead ul what may be the probable 
business upon this road. 

The opening of the Panama road may reduce the fare across 
that Isthmus to $15 or $10 ; but eonsidenng the time which 
will probably elapse before the completioir of that zoad, the 
saving of sea distance by Tehuantepee, and the conseqaent 
rednetioii of the price of the whole passage to Oalifomia, we 
can safol J aiaume the price by the latter Tonte, or until the open- 
ing of the Panama Bailroad, at $25 each, and for fiei^t at $5 
per 100 Ihs^ or (100 per ton. 

The time by light-draught steamers from Minartithm to Sncht!, 
as may be seen on reference to the tables, page 73, u 18 honrs 
(8 miles per hour), and from Snchil to Ventosa is 30 hours (at 4- 
miles per hour); making 42 hours, travelliug time, from Mina- 
titlau to Ventosa, 

Summary of Cast oj the Raiiroad from Jakepec River to Ventom, 

Opening auxiliary road neeeasMy for the optfVtioiM of 

building the Railroa(! tl81,O0OHW 

Clearing, grubbing, crrn i l it i n, masonry ami I ridging, 

from itio Jahopec to base ot mountains, 3,7fifi^38-89 

Do. do. ' from base of mountainB to Veutoiiu, 34a^ld'60 

finpeffttnietiife—la] tepee to VentOM, inclading lix 

mOet for stalioos and iide-tnekiit 18fi389-79 

The aboTe shows the total cost of the road, with snperatroc' 
tors and eveiy thing complete, and ready for the engines and 
cars. 

In accordance with the assumption that at least one hundred 
thousand passengers, and one hundred thousand tons of freight, 
would cross the Isthmus yearly after the road is opened, an 
equipment capable of doing Uiat amount of business has con- 
sequently been calculated for. 

To this estimate must also be added the cost of light- 
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draught steamen and baig^s, to nm on the river between Mina- 
titlan and the head of shoal-watto navigation. They, of coarse, 
must be capable of doing the same amount of bnsmew which 
has been estimated for the raOroad. 

The cost of light-draught steamerB on the Ohio Hiyer varies 
from twelve to sixteen thousand dollars. Tlio cx|)eu6c of refit- 
ting aiiii Ldkmg to the IsthiMus would be fruia live to ten thou- 
sand dollars. A light-draught hoat would therefore cost, deliv- 
ered at Mina-titlan, at the outside, $25,000. Bargea can be 
bought for a sum ranging from six luiiidred to one tliousand 
dollars each. Befitted and delivered on the Isthmus, their cost 
would reach, at most, from $2500 to $3000. And as I have 
estimated for three steamboats and six barges, the total cost ot' 
opening steam communication between Mina-titlan and Ventosa, 
by means of light-draUght steamers and locomotives, woold stand 



as follows: 

Cost of roMl M Above.. $Afi»jm,18 

** ODgine, care, Sua^ dSl^SSiftiOO 

** itatioii boildh)g&, 140,000.00 

« three light^ught oleuneri, 75,000.00 

■ six barges, 18,noo.00 

engineering and contingenciea, 8 per cent, .... 440,000.00 

Total co^ $054460.78 



XhiB lias reference tu the Jaltepec terminus and a connection 
by ehoal water. Should the road bo extended to Mina-titlan, 
we should then have the following result : 



AaiiUeiy road, between UinMitlao and tbe Jaltepee. $09,000.00 

• •* Jaltepee to Ventoaa, 101,00000 

CUorfng, grabbing, graduation, masonry and bridge 

iog— MioiutiUan to Jaltepee,. 1,180,666.00 

Do. do. Jaltopce to Vcntosa, 4,113^6^.90 

Su{K!r«tractun:^ — fri»m Mina-titlan tu Vt-ntoaa, includ- 
ing eight miles ot station and aide tracks,. 1,243,439.18 



Total cost, excloalre of equ^eot and eni^iioering, $6»7S0i»746.17 

Engines, cars, dco., , 832,1 60.00 

Station buildinffs, 306,000.00 

* Kngineering and contingenciea, 8 per cent, 580,000.00 

Total eoit of ntOt. $7,847,$0&t7 
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ENGINEERING REPORTS. 



Wbieh oompleteii the eetim&te fbr the road^ from ahtp navigadon 
at Minartitlaii to ahip navigalioii at YentoBa. 



Cott of the Construction and OytimtioH efi 
principal Rmitvadi intkn li.S, 





Length. 


'"CO 






*• 

^£ c 


B * 

u 


• • 

« J? I 

II 




Mit«a 


• 


» 






t 




Western Rdilroftd 


166 


9,900,164 


68,462 


1,382.068 


662,857 


679.711 




Eastern 




:!.a96,39-i 68,1?!'.' 


119,168 


182.266 


296,^ '.12 


::mj 


Boston and Worcester . 




4,660,898 69.926 


716,284 


381.918 


334,866 


58-3 


Boston and Providence. 


8,081,107 63.813 


364.876 


182,288 


172,087 


61-4 


Boston and Linr«11 . . . 


27 i 


2,01,S.687 


7S.2'::. 


) r.i,;>:^'.t 


268,707 


192,682 


683 




218 


8,661,9761 16,*766 


682,016 


195,783 


888,232 


83-6 


Boaton and Make 


80 


S,371,832| 44,648 


611,6281 266,636 


265.098 


60' 1 


Baltinidrc Htul Oliio 


170 


10.096,671 


66,406 1. "2 4 1,2 4 5 


t>44.«34 


596,611 


611 


SrracuM and Utica.... 


5S 


M63.043f 44,6861 482,66? 


196,263 




46'L 


Hadaoo RiY«r 


148 


10,000,000; 70,0001 





2iMmiUqtee {ettitnated eott) : 

JillaiMe to VflDlaH 
lliBB^Hlw to y«il<Mk 



104 


6,861,170 


56,000 


« 


IM 


7W.M0 


41^000 





In oaonectioa witli tigbt-<ini.u^b'. 
steam era. 

FnoialiipuTigktion at Mlna-titlaoi 
toiblpiMHfMlmiatY«QUm. j 



nUt ^ C w y nw t fto Con cf the ConttnuJum and Opention of tame At 

prineipal RaUtoads in Bf^anL 



1 

Name of Bead. 


Length. 


•tf ~ S 
^^l 


hi 


1 

Total Re- 
ceipt* for 
One Year. 


If- 


£^ 


c - u 

lilj 


1 


Miles 


£ 


c 


? 


X 


£ 






205 


11,656,860 


66,870 


1,183,32«^ 






?6-8 j 


; London and Knniqg- ) 


164 


6,997,065 


42,620 


1,291.592 


3Sr..830 


905.762 


80-0 : 




88 


4,306,478 


48,937 


667,728 


246,924 


320,804 


43-4 1 


'.Maneheator and Leeds. 


56 


3,872.240 


60.220 


492,426 


186,868 


306.558 


87-7 ; 




72 


:t.:s !i'.,l.s:i 


lf.,t71 


3:]S,<iS4 


113,252 


225.732 


33-4 




61 


2,954,765 


57,956 


426,562 


196.948 


229,614 


46-0 




82 


2,597,817 


31,686 


615,324 


192,672 


452,662 


29-8 


lirerpool and Mur ) 


38 


1,798,506 


47,829 


399,468 


181,220 


268,248 


82-8 


1 1 


94 


2,620,724 


27.879 


505,688 


161,110 


839.578 


32-8 

1 



In aaj smreyB which may he made hereafter, I would recom- 
mend that the coimtry traversed bj the river Almolo^a should 
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T>e thoroughly emtoSmA ; for as good, if not a better route can 
be fonnd along the valley of this stream, or via what is called 
Llano d* GavUanes. In runninij down the Alnioloya, wo bes^in 
to descend almost directly at tlie summit of ^r;L«?ahna Pas?, 
whereas at Kisi Conejo, twelve miles fiiitlier north, we are 
sixty-two feet highei* than the first- mentioned Pass, and have 
conaeqnently that much lesa distance to run down upon. The 
object in running the line through Nisi Conejo Pass was 
to take advantage of the plains of Xochiapa and meet the 
atmrey coming up the Malatengo from Boca del Monte. Bat 
these plaina being found much higher, or rather the valley of 
tiie Malatengo ao maoh lower than was expected, the line in oon- 
aeqnence ia rendered more difficult Jndging from the cbance 
teriaticB of the yalley of this atream, its mgged, almost perpen- 
dicular banks, the sinuosity of the stream itMlf, and its depth 
below the general level of the ground, I am fomd to believe 
that the route of the Almoloya mnst be conBiderably better. 
At all events, it is quite certain that the grades* by way of 
this stream will be much easier; and every thing else remain- 
ing the same, it seems that it would bo better to run the line 
via the Almoloya if for no other reason tliaii t.iie improvement 
in the grades, even were the distance a mile or two miles 
longer. It is not, however, certain that the distance wUl be at 
ell increased, 

A snrvey would have been made by way of the Almoloya aa 
well as through Chivela Pass, had not the Governor of Oaxaca 
sent orders to stop the work, ' 

The results of our surveys have changed the longitude of 
tfaft Qoalaeoalooe, from above the month of the Malatengo River 
to the Gn]^ from eight toslztoen mHas westof thepositioa repre- 
sented upon previonalj ezistiug maps, thus making the proposed 
line eat$ of that river now appear lihe shorter ; whereas belbre, it 
was supposed to be the longer rente : beaides, the &vomble re- 
ports cf Means. Murphy and Avery of the oonntry on the east 
of the Ck)atzacoalco8, in the neighborhood of the Upper Uspan*- 
pa, and the probable mineral wealth of that region, would seem 



* 8«e nuifw nomtMn 1 and i. 
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to render » snnrdj tim>ii§^ it advittble before Hie finel loeetioii 

is made. 

Hie amount uf water-way, for wliicli masonry and l^ridgin^ 
have been cAlculated, over the must difficult part of tlie rout^i 
which we have surveyed between the Jalte}>ec River and the 
Pacific plains, allowiiif; for tlie heaviest freoheU, amounts to 
3804 feet in Gd miles. This includes all the spans of the cul- 
vertB and bridges. Now, in considenn<r tlie immense range of 
mountains whicL bound tlie apparent plains on the east of the 
CoatzacoAlcoB, around the .summits of which collect and dis- 
charge all the great body of clouds pawing over, that part of 
the iBthmna, and the amount of water-way {{at which a rail- 
road mnning nearly parallel with their base most neceaaarily 
be provided, I am led to the copdnsion that the drainage on 
the eaat of the CSoatncoalcoa most be as great, if not greater 
in proportion to the distanoe, than that on the west, from the 
Jaitopec to the Pacific plains ; and, as the distance along the 
base of these mountains is some YO miles, the aggregate amonnt 
of water-way would be in proportion much greater than on the 
other side of the river. Still, there may be other and ftuliicieiiL 
rea;Son8, such as the presence of coal, iiT)n, Bilver, *kc., in the 
mountains, which would fully justity building the road on the 
eastern margin.* 

By croBBing the Coatzacoalcos at A,f and riuiiiiug down the 
east side of the river, we a\ <>id tlie heavy drainage opposite to 
the line AB on the west ; and by recrossing again on this same 
line, we avoid the heavy drainage on the east side, and below 
the crossing, and run upon a similar character of profile. 

A line should also be rim down from a point near Lake Otia- 
pa to the base of Monnt Felon, at La Bairilla, where the coast 
line seema to indicate that a good and capacious harbor m*y be 
eventually constructed. In the final location, the shortening of 
the line some twenty miles, and the advantage of saving river 
navigation, may be considerations of sufilcient magnitude to 
justify a thorough survey of this line, and its terminus. 

♦ It iM mid that in the district uf Acayucum (west of the Coatzacoalcob) theru are 
■eyeriU coal- beds, which are contiiiu»iioas of those in the a^joinio^ proviooe of 
Oaxaca. t ^ ^"9 vnuimt 1. 
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Mountain Pm$M, 

Tbere sre, properly speaking, no leas than six moimteiti pMM 
on the lalihniiiB of Tehtumtepec, whoee enrnmito divide the 
waten of the Atlantie fiom thoie of the Pacdfic ooaan. Com- 

« 

meneing at La Ohivela, the one &rtheet to the weit» thej occnr 

in the following order ; 



Btiiihwi aboTo PMdfe. AutboriUaiL 
Lb ChiveU 780 feet Bainavd. 

Masabua 843 •* " 

West Fiedrii Paradn 800 " EatinuUfid. 

iiiiat Piedra i'anuk 826 " « 

Tulfk (Portllto) 884 « Horo. 

CoBfinto 7M " 



It is poflBible that another paaeage may be found through 

the monntains, near the head-waters of the Rio Almoloya, fol- 
lowing down the south side of Ctirro liuacamaya to the foot ot 
Chi vela Tasa. 

From the eummit of Masahua, at grade, there is a total ftJl to 
the plains at tlie foot of the mountains of 553 feet ; consequent- 
ly, as the summit of the Pass is 793 foot at grade above the 
Pacific, the plains are at this point on grade 240 feet above : 
to reach which we ran down on a distance of ten miles, and on 
an average of 55 feet to the mile. 

- Tlie Pass of Chi vela presents less space for tlie development 
of the line than the Pass of Masahua, bat it has the advantage 
of a summit 68 feet lower. 

Coming up from towards Jnchitan, or when on the elerated 
part of the plains immediatdy sonth of PortOlo de la Hartar, 
an apparently low depression in the mountains Is seen jnst 
east of Cerzo Prieto, throogh a gap in the Masahua range. 
This gap (a litUe north of Kaneho de la Cneva), on closer ex- 
amination does not present the favorable appearance seen 
from the plains, and I think is (piite iin]»racticable for a rail- 
road. If, however, the appearance from the plains were as 
favorable in reality, and a good line could be laid through the 
gap, it would then be of very little, if any importance; for, 
after gaining the north side of the mountain through this gap, 

6 
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it ma}' bo Raid you are iftUl on th/; Pacijl<: ptaiM^ and have the 
main and only difficulty to overcome, viz., to hnd a passage 
liirongh the momitaiiit north and parallel to, the Haaaboa 
range. 

I have deemed it proper to fliie mnch in regard to the 
lower portioi» of the liaaahna monntainsj beeimae it haa been 
tfaooghti that onee throngh thia range, there woald be no trouble 
in finding a paaeage to the Ohivela plains; and to show that 
any gap in the Maaahna has little, if anj thing, to do with get- 
ting a railroad line throng^ the moontains. 

As to the low depression formed bj Arroyo de Jnan, imme- 
diately at tlie east base of Cerro Prieto, I am of the opinion, 
from the appearance of tlic formidable hills between this chain 
of mountains and Chivela, that there are almost insnrmountablc 
diflBcultics Uj be uvei couie, unless it should he thMiip;]it advi8al>ie 
to cut a tunnel from one to two miles in l*'n<:;th, near the eouroe 
of Arroyo de Juan, through to the plains ot (Jhivela. 

The same may also be said of the openings through the 
mountains at the west end of Cerro Masahnita, fenned by 
Arroyo de Molino. 

The fbar Paasea of East and West Piedra Parade, and 
OoBTsntoi,Gan be leaehed with a railroad line by eomlngQ^ Ike 
filley of the TWift Bim, and so on to the plains ctf ibi^ naneu 
Ihe Chivela and Tarifii plams are distinctly aqNttatod l^n kng 
dividing ridge, wiioae prinoipal point ia Cam Tbnbeo. 
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HYDROCaAPHiC KEPOiiTS. 

In the i'^^tahllsiimeiit of a great intcr-oc-eanic communication, 
like that projected across the Ifithmue of Tehuan topee, the hy- 
drographic results constitute an important clement of Buccesa, 
ami as full reports were made on this subject, I cannot do better 
than give the details in the langaage of those to whom this 
bnuicli of tho ssrvej was confided. 

Jtktract Jrarn ths Report of Mr. W. O, Temple^ U. S. Ncmj^ to 

tFndci (late of December 30th, I80O, i receiv^ed from, jrou the 
following iofitructions : 

** There are two priodpal objects in your Mmrey of the River Coataumleom : 
IflL To detcnniM the proper huad of aea navigation; 3d. To ascertain H» 

eapabilitieA for navigation by light-draught vessels as far up as Paso Ssirubia. 

" As to the firnt point, it does not appear from the configuration ol" the riTi»r, 
that even if it is equally nuvif^'ublo, any point lM^tw(>4>n Mina-titlan and tiic 
Island of Tacaniichapa is preferable for the leruiinus to Mina-iitlan itself, 
unless local cireumetances, such as a peculiarly favorable aite and a high ridge 
«f hud leading to it, ahonM raider ii eow Tim b littk doubt that the foed 
wOI Ue 00 the weet or left aide of the river, henee your eixplomtton ehoaU be 
drmBWd iMrOeaWly to thet It le eeid that aeapveeeeb ten aaeend the Bnso 
MfcilMi Ikr ae Ia Hoiqttela: AmItA thie be the mm, the road wottH be 
mateilhMS^ d^ortened by selecting a termtima oooMlPben oD thb am. It tmj 
be, however, thai thb branch, though deeps <na]r be so mrrow as to be tinfit for 
sca^irteftmers, and be particulaHy difficult of pa^aAg-e for sailing' ve»Hels. Bm'h 
fonsjideratiouf*, of wliich you will judg©, would decide the point in favor ol 
M!na-tithui. You will, however, note all favorable sites wiiliin the liniita <>f 
»ca navigation. It said that Almagres in high, and that a road could be run 

MiOil tt^'blRfld to Hk YoA w9L olieei vii| ttiMisfenii ^vhetbct HA iihuid i^(^pc8iie 
10 be obefe i>yerii>»^aiidi>hethor tfali w>ed,o>Oildtig tho BWttO MUtiw^ wm M , 
thm thb eM^ eppcwbh the BAuo ok ilMoraUi greiAd. To ehotteh thb Im 
■Btarially, each a road ihoald follow a line or linea aa I have aketehed oa the 
■afp froM Abnagna. To teradaale on the Mlotaa, it ahoahl IbUov the aiMO 
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direction ou ooe of the liiree oiWr Uoca sketched from Tcsi^iicpi i lu low. 
Yoo will tberdfore get at mneb knowledge of the cououy l^ick from lite nver 
a* jo« era. The dillieQity, I fear, in theae approachea fe not high or moontaia. 
oie pound, bat wide maigina ef overllowed hnda. 

•Ym win, Is ymnr Botes, gife tiie lepognphf of the tanki witirfn Tlaw or 
■wan. Note the geotosfeal duuwleriirtiea, tiio growth, ehaneter, oaA Beaee 
of timber, it» value If yo« etn ascertain it» ite nppUeation to various purposes, 
aini uvailAbility for commeree. Aa to your plan, within navigable limits, H 
hhould be Bomethin^f like the one you have to Miiu-titkn, — lenglhs being 
e.^timatfil or niecssun-ii. ami .soundings giving greatest deptk in channel. As 
the rivff not at low waiter, you cannot tell exactly : and lience may not be 
.•ible io decide the limits of lificen feet low-w&tcr deplii — imi you am judge of 
th« limilii of Sea uttvigaliuii pretty nearly. ^ 

*9d. Ae lo the riw §» dMMl<^wiler navigation, yoa cunol judge aa well 
now M if it wero lower; hnl yon ean annraj all the ahoala and aeeertain of 
what tbej are e ompee ed o b ee rv e whetiier the ahoel ia dne merely to m 
eipeuion of the etnem (in whieh eeae ft night be deepened by eonflnement 
and exoKvation). or whether H la dne to n eudden lUl over n liard ledge: fai 
thia latter case the chance of improvement h not so good, particalarly at 
extreme low water, for the ledges are natural diims, wfikh make intermediate 
reaches of deep water. l\>rhaps the Roundiflg-roda i had made would he neeftU 
to you to judge the c-hari*cler of bottom. 

"If the road f^houUl connect with ^Imal-wattT navi<fation, I imagine it will be 
at Sochil, just above the Jalt^pec : fur lliu rapid^j or rock ledger are above 
that 

* Yon might aaeend the Jaltepee> If practicable, fifteen or twenty ndiea, fo 
obeem the ehameter of « raflroad croorfng, and the natore of the eonntiy on 
itabraha* • • ♦ e • 

ITpoii jour instractioas, aad upon sundry oonrersatioos and 
letteis that have passed between ns, have been based the opm- 
tions of the hydrogzaphic party, with such results as follow : 

1st. With regard to determiniiig the pioper head of sea navigsr 
tien in the Coatsaooaloos Biver, Hie sarrey of the bar,* made 
by Lieut William Leigh, of tiie 17. S. Nav> ^ January, 1848, 
shows a depth of twelve and a half feet in the Bhoaleet part of 
the cbaonel at extreme low water of spring-tides ; and I find 
now on a thorough re-examination, that his chart still remains 
accurate, no cliaiiges liaving occurred Bince Limt tiiiie. The 
tiketch of the riverf from it& mouth to Mioa-titlan, made during 



* See map number $ f Plan numbsr 4. 
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the war, hy Lieuts. Alden, Blunt, and May, of the U. S. Navy, 
and which you directed me to assiune as correct, shows that this 
depth may be carried as far as thmr ezamiaations went Die 
present sattey resunics the work where fhey stopped, and 
extends to the rapids of Snchil, on the CoataeoalooB ^ver, and 
to ilake No. 47 Of the nilroad ^^pieadura* on the left bank of 
the Bio Jaltepee. 

this WDik has been done aa yoa directed, and in the fiillowing 
manner* 

The come of the rirer Troa determined b^ c(mipa884)earf ngs 

of points upon its hanks, taken succeseively as the work pro- 
gressed, and usually with the greatest langcs afforded by the 
benda of the river. The distances between these points were 
measured by Maseey's patent log. By graduating the one-milr 
circle of this instrument to every five-liundredths, these di^ 
'tances were ea«ily read to the nearest one-hundredth of a milf ; 
and by measuring the atrength of the current with an ordinary 
1og>reel, and noting the time occupied in running from one sta- 
tion to another, the corrections for corrent could be determined 
and applied to the reading. But as it was always necee^ar}- to 
Mtam cnrer the aame ground,, the distances were meaanred and 
the dnpaed times noted botii wsya, and the coireddon for ear- 
rant prop o rtioned ihnn Uieae data: thna any error arising from 
an Inequality of the corrent in the benda and reachea has been 
aTolded. At the same lime a sketch-book waa taken in the boat, 
and an outline of tlie banka of the rirer, embracing the topog- 
raphy so ikr as it was visible or easy of access, was made aa 
an illustration of the notes. 

The line of deepest soundings, aa laid down upon tlie chart, 
was run for the most part hy the eye and judgment, inasnmcli 
as the channel may easily he traced fi-om the appearanc** of the 
hanks, and from the general law in all rivers, of following thv 
bends. It did not, therefore, seem advisable to waste time in 
zigzagging the whole river, but wherever there was room for a 
doubt as to the precise locality of the deepest channel, or when* 
ever shoaler water was found than had been met with below, a 
carefhl and minnte examination waa made ; and even without 
theae caoaea operating, oroia a ec t tona of the river were frequent- 
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ly souodecl to detenniuo if the deepest wasier iia^ Item 
found. 

The chart haa been constructed uj>ou a scale of j^iij©,* and 
as a contiuuation of the oue already reieimi to of the river 
hdow Hina-titiau. The gooadiBy 9ie expreft«ed in feet^ and 
give the greatest depth in clwiiidj zpduaiKl (hnw^^vt to tbe 
lowest stage of the rivor. 

From this it sppeM thaftagn^ dq^ti& thaftM hroiglit 
in oyer the bar can at all saaaciia be cattied np to witbta about 
a mile of the jnnetioa of tho Bricoe Apotao^go aad Ipate, a 
diauuieeof moiethantfair^ iiuiee fiomtbobv. At tfiis point 
then is a amall idand, wd above Hiat an oilmiva mnd 
bank, with nino ftet In diannel for a diitaiioe of mora than a 
c|uarter of a mile. A deeper channel mi^^ht eafiily be dredged 
out througli this bank, and lLc ihcivai^ttl depth probably iii.ide 
permanent by a dam built obliquely from the upper end of the 
island to the left l»ank above, &o as to close entirely tjie smaller 
branch ; a dam apparently very chcaj), eihcient, and easy of 
cuustruction, were it sot for tho periodical orei^v of tbo 
riTor. 

In connection with the depth of water in tbo channel| tbo 
bo^ta of tha banks and tha width of the hver most he oq^- 
aidrnd to determine the proper head of tea iiayigation. Jf th^ 
obataeLa be reniovod, tho limita of aaa navigation, 90 4^ m i»- 
gyrda depth of water alone, wiU be eitended to a pdnt neur fkfi 
Bencho do Mariacal oi| the one braoflh, and to tbe of 
the Eatero Monzapa 00 the other, djatanfitM of near two ind fwr 
mfles respectively. Above them it wodd be ImpopMb^e to go, 
for the greatest depth in channd deeieaae^ gradually wtth every 
mile in both branches. A depth of only three feet occurs before 
ritiaciiing Aliuagres or Uidalgo-LiLlau ^ and opposite this in tbe 
Mistan, there is but four feet, till at length it is iiii|>u6bible to 
bring more than t^ > 1 llet into the main channel at La Horqueta 
through tlif Brazo Ajjot2onff0j and three through the Mistan. 

With regard to the hoiirht of the banis, there existii no point, 
between Minartitlan and the mne>feet ahoal already refiarred to» 
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wkadk is not tnlijeet to «n ammal oY«ifloii^ If, howtm, tlM 
liinitB of M* lumgBkioii be oztonded to the Baocho de Mamcel 
and the Esteio Honsapa, there wUl be found at each of theee 
plaoM a height of bank sufficient to insure against oyerflow dtxp- 

iiig the rainy season. The first, which is on the left bank of the 
Br^jj Apotzongo, about tbrec quartere of a mile alxivc the jiinc- 
tiou, and therefore on the Iblaud of Tacuniichupa, ib an iwulated 
table-land of moderate extent, and sm un led by lafroons and 
low land, over wliic!i it would be exceedingly dlllicuU and ex- 
pensive to bring u railroad. The second, which is at, and above 
the mouth of the Estero Hoiizapo, and on the left or western 
bank of the Brazo Histan, about three miles above the juno- 
HOO} is a bluff bank seventeen feet above the lowest level of the 
liver, and about five above the higfafiet tmoes of overflow. It 
vaa Impoanble, with onr means, to penetrate fhe jnn^e, with 
wlttch this last is ooveradf and ascertain its extent back from 
tba river; but its fidl is very small, and the whole appears to 
be nothing more than a little hiUock. If this be so^ it is liable 
to the same objection with the tot ; bnt even if it be the abut- 
ment of a high ridge of land upon the river, it is still objec- 
tionable aii iLc tcriiiiiiu^ fur sea navigation, imismucli as tlie 
Brazo Mistan does noL average more than 250 ftct in width, 
and is verv crooked and full of bnags. Its narrov. lietss alone 
would render it wholly impracticable for 8hi{)ping, and still 
more for sea-8teamers, which could neither torn round nor back 
down past the sharp bends. « « • 

In view of all these considerations, I do not hesitate to dis- 
nomg^ All tboiight of improving this part of the riyer for sea- 
•leameis, nor to name Mina-titlan as the pfoper head of ship 
navti^Btion; for although there ma/ be seasons of Hie year when 
searateamers wonld find • snffideot depth of water as fhr np^ 
parhapa^ as the montii of |he Jaltepea (provided their (pmt 
leB|;th •would admit of passing the sharp elbows in the 
riverX jet the proper limit shoold be fixed at a point which 
could be reached, and at the same time be free from overflow, 
at all seasons of the jcui-; and Miiia-titlaii is the highest p<.)int 
uu either bank pf the riv^r that uoiubmes ail tJ^ requisite ad- 
Yuntagfla 
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2d. With regard to tbe cajpAbilities of the river for navigatioa 
hj light-draught TesBoU, lam satisfied that the soundings as ex- 
pressed upon til'' nc'-ompanying chart are reduced to the very 
lowest level to which the river ever attains. It follows, there- 
fore, that it Is navigable at aU g0aaan§ iff the ymr for any Vessel 
drawing less than two feet as fiur up as m j survey reaches, and 
although it may Im possible to carry that deptli mnch higher, 
yet beyond tliat the bed of the river is frequently broken into 
rapids, up which no steamer of suffleientlj light draught would 
have power to ascend ; and in many places it is so choked up 
with little idlande as to be wholly impassable for any thinpj larger 
than a caiioe. I therefore deem it utterly imposaible to navi- 
gate tlie river bevund the Tsla del Suchil in its pre'Jent condition 
and at all beasouB. In fact, the rapids at this point present an 
insuperable obstacle ; for in a<l<litit)n to the great fall in tlie bed 
of the river (some two feet in fifty — T had no mean? of accurate 
measurement), the chaimel makes nearly a right angle with 
itself, both at the head and foot of the rapids, and a steamer 
could neither ascend nor descend without risk of serious dam- 
age. Even canoes find the greatest difficulty in avoiding the 
banks in their descent Straightening the channel would If^ut 
increase the grade of fall, and dredging out would but remove 
the rapids higher up. 

As appears, too, upon the chart, several rapids will be en- 
countered below this point ; but these are rapids" only when 
the river is reduced to its lowest stage ; and even then they 
can be easily overcome by a li<^ht-draugbt steamer, and present 
nu obstacle to an uuIntcTriipted navigation of the river. A 
he^ivy rain in the u]>per country will cause the river to rise al- 
most imniLdiately, and then these rapids become merely a 
strong current of some three or four knots per hour. 

In connection with this I would remark also, that this river is 
exceedingly sensitive to rains ; and I have known a heavy 
thunderstorm of three hours' duration, crossing the head-waters 
from east to west, to create a rise of two feet at the mouth of 
the Jaltepec within twenty-four houra ; which rise did not sulv 
side again for three days, and was speedily fi»llowed by another, 
ijid I am convinced that the minimum depth of water in the 
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channel as laid ddwn upon the accompanying chart will Beldam 
be found at rti j bi iiHon of the year. 

The Jaitepec River affords the same depth (two feet) a8 far 
tip a8 you directed the survey to be carried, and though uar- 
x^w, and in some parts very crooked, containing sevoral rapidB, 
too^ at extreme low water, I have no doubt it could be rendered 
Mrrieeable for light-draught ateamers to within tfaree-qoarters 
of a mile of the limits of our snrrej) bj simply clearing it of 
floagB. Should it be decided, however, to connect the railroad 
with flhoal-water navigation by means of this river, it might be- 
come advisable, by reason of its inferior width, to construct 
.steamers of a smaller siae than could be used if the connection 
were at or near its junction with the Ooatsaooakos or at 
8uchil. 

The strength of the current varies in the upper portion of the 
river from two to three miles per hour, and dcrreaseft gnu lu ally 
in it« averapre towards the mouth, till at leriL:th it l»ecome« hi^t in 
the Ti'ics. During the rainy season of course it increases at tlie 
same phu c with the increase of the volume ')f water. 

The traces of overflow indicate an extreme rise of twenty-two 
feet at the mouth of the Jaltepec, and fourteen at La Horqueta. 

The influence of tlie tides is perceptible as far as the junction 
oC the Brazos Apotzongo and Mistan, and becomes lost in mak- 
ing the drenit of the Island of Tacamichapa. Northers^ too, 
alfeet the height of the river very sensibly as far as tide-water 
eortends ; but above that, any increase in deptii of water is at> 
tribotaUe entirely to the state of the weather in the moun> 

l^the final decMon of the company be tiiat the railroad shall 

eonnect with sea navigation, there will exist no physical objec- 
tion to a tetn/porary arranii:ement by which they will be enabled 
• to tlm^w the whole force at their command u])on that portion of 
the work embraced between the head of shual-water naviiration 
and the Pacific, thus makinp: the entire connection by steam in 
.1 much shorter time than could otherwise be done. After 
which the road can be extended more at leisure, if, in the 
mean time, it be not demonstrated that such an arrangement 
Hiil satisfy al) the peimaaent demands upon the route. For this 
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X would recommend the selection of some point between Suchil 
and the moutli of the Jaltepi^c m leiuiinufi, uoieas other (iutc 
bydrographic reafonn forbid it. 

The extensive recoiiiiais8ances of the country between Boca del 
Alouto and TeBiHte[>ec by means of the tributaries of the CoatBa- 
fXAlcoa, which you marked out in your instructioQft fer the hy- 
drographic {Mur^i have not been made, owing to the cbaractir of 
the countiy upon the river banks, covered m it is by an impen- 
etnble jtVDgle. It w«b fbuiid impoeiible to aeqiure mj mM 
infytam^tifm of the topoginiphy of that v«gio& by tiplQfing the 
di&rent atreama, or in any other maaoar, eioapl hj ftHovriiig 
the roada leading from the eeveral ferries to the towna between 
Hinartitlan and Aeaynoam. This portion had already been ei- 
amined, and nothing oonld have been gained by the proposed 
reconnaissance. Subsequently, as you know, lines were run 
through this whole extent by the railroad parties, luid all the 
desired inlormatiuii obtained, 'llir ^^ame considerations pre- 
vented my ascertaining the limiUj ol overllow uii eitlier side. 

In coBipiianec with your inBtructions, attention has been j»aid 
to the natural productions and geology of the banks of the river, 
and I have already Ibnvarded to you a report upon the tirst by 
PaMed Midshipman John McL. Murphy, of the U. S. ^avy; 
imd another, npon the second, by Mr. Walter W. de Lacy. 

The bar of the Goataacoalcos Kiver has been ewmined to d» 
termine ita natare, the practicability of deepening it, and to lait 
Leigli's ohart, according to yoor inetmctiona. Aa I have aba- 
where remarked no changee hare oocnrred amoe LieoL Lei|^1i 
aunrey in 1848. 

. My effiirla to aaeertain the predae ehaiaeter ef ita ftmafeieQ 

were not entirely successful, inaamnch aa X &iled to get a 

Bj>ecimen of the bar itself; but I convinced myself that it is of 
lim^tune, mixed with imhirated clay in bonie j>arts, and cov- • 
ered with a light hiyer ol c<>arso, loose sand. 'Die SieUwagm 
had ol course wuiild bring up nothing but the sand, but thd 
presence of the rDcky foundation was satisfactorily proved by 
probing the bottom with a long pole, the heavy end being shod 
with a sharp iron pike. As well as could be judged widi thene 
vam of inveatigatioD, the iigrep of aand waa^ w an aTmrmL 
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iihout four inches deep at the time of our survey; and bencHth 
that waa aluuist everywhere a soft stone. Several loose speci- 
mens of pure lira* stone, <ind >A' lime.-^tniie mixed with clay, were 
picked up on the beach, and a€coiiij>aiiy this report, as also a 
specimen of the sand taken from the bar. rom the appearance 
of these stones they have evidently been long exposed to the 
atddun of the water ; and, from the/eeUnff of the rock on the bar, 
I sm of opinion that they are a portion of tbe iain« ledge—per- 
liaps detached from it in the cbaood by 0ome tcmqL'b a|i«bQr» 
sad alWrwards vaalMd up by tli^ tidei. If thif batOiitiriliJkot 
oiklj be practieabla to deepea tbe channel ow die bi|r« bnt tl^ 
inemaed depth ndll remain p^nnanent; Ibr this is the only )iar 
(knoini to me) on this ooast of loek fianni^on, all the othen 
being of shifting sand, sometinMi eoversd tnth a depeeit pt 
mad, al^agh their respective riyera ' have their origin and 
coarse in similar regions with the Coatzacoalcos. It would seem, 
therefore, that this ledge had been laid ban by the mnning 
watei*s, rather than that it should be the accuiuulatiun of age^ of 
deposit. And this appears the more probable, iuasmudi as all 
the local testimony coincided in representing the actic^u of the 
freshets here to be one of removal, instead of, as at the mouth 
of the Tobacco liiver, one of deposit 9 the layer of sand of which 
Biei^ian has besfs ipade, i^f^eariag only when the mer is lov 
and the enMit weak. 

Jjk ooiMBlnsI^, I will take this oocssion lo payi that should the 
rmalt oar labpip bs deemed satisfiictwy, it is beo^nsf) I e 
been hv m»*A aMa and sealoas asflifltsnfs and tnam as 

thipe (DQpipoiuiif the Hydrograpiiie Party. I am pertienhiriy 
indebled to Hr. 2|nrphy f<Hr may vsli^aUe saggestionf, and to 
itt for th^ir eordial eoK^eatioia. 
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ThefoUoujing extracts from the Report qf Mr, John MeLeod 
Murphy, U. S. Navy, contain the rf^ts of a reoonnaimmoe 
<(fth0jB^delOini0iandawrv0yofthe UyHJmapa, 

Lbitag the Haeienda of Huifi^ I took the roftd for Sea Mi- 
guel CStifDalapa, lying in an easterly direetfon, and oroased the 
Plains of '^laa Tiablas,^ which extend to the base of the Cent) 
Omvento, a distance of one and a half Mexican leagues. These 
plinns, consisting of hlaek loam and variegated mail resting 
upon sandstone, are corered "wiih long grass, and present s 
broad extent of excellent gmtAng land. They are, however, 
traversed in an eiist and west direction bv tlie Arr<>vo Paso Par- 
tida, a tributary of the Chichihua. lliis arroyo for a i^reater 
]>nrt of the year is dry, but in the rainy Tn<.)nths — July. August, 
and SepTcTnbcr — it overfloTTs, and covers the mtirc plains on 
the south side to the depth of three and four inches : later it 
een'cs as a natural drain for the land. 

Fnteriog the Paso Partida, the small hillocks clustering round 
the bases of the adjoining mountains are covered with oaks and 
pines ; and fhrther beyond, the road lies tiuongh a magntfleeot 
forest of the latter, extending for more than n league over 
entire pass, whidi coosbts of compaot limestone and day slato> 
minted with fragments of diorito. The pin»4resa hers are 
similar in all respects to those of the soothem porticos of the 
United States, and vary in diameter from one and a half to 
ihrse ibet. Of their importanoe and vahie, either fat tfanbsr 
or as yielding tar, resin, and tntpmitine, there can be Uttie 
question, especially when their proximity to the proposed rail- 
road, aiul the facility of transportation over a level plain in con- 
Hidei^d. East »>f the ])ass, and to the right of the Cionvento 
Grande, the road windij through a n iilley covered M ith every 
variety of trees and plants ; among wliich are the mnhogany 
(often four feet in dinnie^er), tlie o<x)sote (yi^hVm^ n fragrant oil), 
the guayacan, the guaco, .the cnapinol, the tamarind, vfcc. Sub- 
seqnenUy the road passes around, and over a number of moder- 
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ately eUvaled c$rriii>i^ idtenwtelj ooverad with wood aod pai- 

ture, until reaching the bftnks of the Bio Chicapa, where it 
descends to a rich valley, in which, on the north side of the 
river, is the village of San Miguel Chiniahipa. The Cliieujja, 
at itt h west stage, has au average depth of from two to hix foet, 
and ruuj> over a bed of slate and dioritic rock. "Xear this point 
it has two tributai-ies, viz., the XoxcKJuta and the .Munetza — small 
mountain streams ; one draining the southern slope of the Albricia 
range and the other Conveuto Grande ; but from the rapid de- 
Bceiit of their beds, serving to swell the Chicapa in the rainjr 
season from nine to fifteen feet, at which heighta it continn(« 
daring the montha of October and Kovember ; thmby affi»d> 
ing abundant opportnni^ and mmoB fix the traMit of the rich 
timber (abonnding in the immediate yieinity) to the tegoons, 
and thence at unall expme to the shoiee of the Paeifio. The 
qoaatity of valuable wood, especially the pine and the oak, of 
which there are two Tarietiea of each, that might thw be ob- 
tained, either for the constmction of wharves, docks, ships, or 
other building pur])ose5, should not be lost sight of by the cum- 
pany. At present nothijig is known of the immense value of 
this timber by the iiiluil)UJUits, but the time is not distant when 
the demimd w ili be great, and wlien the means of procuring it 
a question of no inconsiderable importance. In addition to 
this, the Chicapa has a number of excellent mill-sites on ita mar- 
gins, and where lumber sufficient for the supply of a goodly 
portion of the Pacific coast might be manu&ctared. 

In accordance with instructions to note the natural products 
of thia portion of the lathmni, I obeenred growing in great 
abnndance either at San Miguel Chimalapa, or in its immediate 
▼idni^y the ooote, guayacan, roee-wood, capalchi, mahogany, 
ebony, tamarind, oak, goanacaate, cascalote, cedar, fintic, man- 
gle, sangre draco, masehne, raten, mesquite, guamnehi (the 
bark of which is useful for tannin), the Tanilla, sarBaparilla, cua- 
pinol, india-rubber, Brazil achote, campeachy, and an infinite 
variety of medicinal plants and tre^, distilling cither gums or 
balsams AmoDo- tlie cultivated products are maize, cotton, to- 
bacco, pepper, ixtle, caeiio, and sugar-cane. 

j^aaaing out of the Talley of the Chicapa, the road lies for 
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more tiian a league throui^h a f')rc^t nf pines, over a sliarp, s!lj- 
COM ridge, tV)rmt»<l of oluy -slate and limestone rock, intersected 
by veins of quartz and felspar. Beyond ibis, the vegetation is 
more varied, and the fntervemng valleys rich with tre^ of vwvy 
description, among which are the fish and the cypress. 

Between La Cofradi* and £i Oootal, the road is extreinely 
diffienlti and wiods mteit a BnooeBsion of ateep hills and throttgh 
deep g«SM| Ui n^efa oeenr ginntte, mingled with crjretak (of 
qaiffte, and the ahte 80 common on the Isthmus. Hert iiso 
the aspeiBl of tiie Ihimrte !$ difHrenti and the vegetation (arieing 
flnm Che richneee of Ibe ioU, travened hj fbeqnent tmill 
streams) more proftise and, if possible, more varied than before. 
On this part of the route, the india-rubber tree is very abun- 
dant. Tvising to the Cerro Jacal de Ocotal is a magnificent 
grove of pines or ocoUs^ which extend for some distance, and 
give name to the place. Here is foiiii'l ciaystono, sandstone, 
sand, porphyry, and jasper; and further beyond, in the neigh- 
borhood of El Chocolate, the same geological characteristics, with 
the addition of argiliaceom stone, feiraginoiie day and Jiufper, 
resting upon slate. 

Along the banks of the Milagio, within a mile of fianta Ma- 
ria Ohimalapa, the land is lower, and covered |nth plantetions 
of maiae and tobacco, ^e stalke of the foimer standing, hot an- 
freqaentlj, fimrteen fedt high, and the gronnd yielding annoany 
two crope. Ot Ihe riehnesB of the Boil in the rive^boito1uft, it 
is diffienlt to find terms which mighi convey an adequate Idea. 
Yet the inhabitants are deplorably ignorant, and cultivate only 
the cleared portions of the land, wliere the iiuiizo and tobacco 
(Ibr the sake of economizing room) are phiuted in the same field ; 
but even nnder these circumstances, the exportationa to other 
towns, aa El I^arrio, Petapa, tVc, arc very considerable; ^'hilfe 
the cotton raided here, though Fmall in point of qaantity, is not 
inferior to that of Louisiana or Mississippi. 

At Santa Maria Chiraalapa Hie irtle is by far the Ihicst oA . 
th6 Isthmus, and the yield V6ry great Much attention id al^ 
paid to the raising of oranges, which form an imporfint fttirt 
the tiade of the town. Iliese, willi a clknill qnatatiijr of oidid, 
6e«tBtNlEite tfaa lihief prodvcte. On boA sidee of i)ke Ito ddi 
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Ck)rte, the forests are very sirailar to tlioee whicli skirt the mar- 
s^pfl nf the Chicapa, and present a reeking mass of vegetation 
in ^ndl'.^s.s viii'iety. 

The chief object of your instmctions having reference to an 
exploration of the Kio del Corte, I obtained a halsa^ with proper 
guides, and on the morning of ^lo 15th of April reached a point 
ft short dietaace below the Chimalapilla, beyond which I did 
not deem it necessary to explore. Between this point mnd the 
pkuMi of aetliBg ont, called the Paraca NieaUu^ <me and a hiilf 
kagnet N. W W. from the pneUa, the river Is exceedingly int- 
tBOW and Bamw, with freqiWDt atrong lapidi, and a depth va- 
rying from two to twen^-eeven feet— the bottom alternating 
between granite, slate, and limestone, witii pehUes of qnaMz 
and jasper, and large boolders of eooglomerate rock. The Rio 
del Pinal, at its jnnctfon with the main stream, forms an angle 
of 22°, and has a general direction of N. E. by N. Its entrance, 
liowever, is blf>cked by 8har}>, jagged rocks, which extend for 
some distance up, and its ])aiil<s are formed l)y Bbar|), conical 
cerros, covered with a rich «yiHiwth of trees, inHirfithiL^. fnmi the 
water-marks upon them, a rise <>f twenty-nine tot. t. At the 
month of the Pinal a road leiidini^ to the head Nv;i*;er8 of the 
Chalcbijapa, by which the Indians often pass to the Coatzacoal- 
006. On the opposite shore is another leading to the village of 
Santa Maria Chimalapa, and known as the ** Picmlura de oon- 
it t ka t kUtku ,^^ Below this are several large mUjxi-s, located 
on points doabtiesBly cleared by the fipaniards in obtaining 
timbar far tha Knval Anenal at Havana^ Nearer ihe Faiaca 
N icMias la a enooeision of high cUfla of limestone mdt, over* 
himging the rivw^ v^d making its shorea bold and deep. Prom- 
inaat among these is the PtMkra Za^forta, whieh, from the dose 
siasflilade of one of Us piejeethig points to a huge alligator, })re- 
sesrta a singular feature in the natural scenery of this wild and ' 
romantic region. On the opposite shore the clifls rise perpen- 
dieulurly to a height of more than four hundred feet, and are 
fitudded witli lofty ]>inee, which, when cut, are precipitated from 
the Rninmit into the river. 

After iiiiK'li diffic\ilty I succeeded in obtaining another balaa 
(with the giuda who had accompanied Ooi. lioblea, during his 
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esplontioii m November, 1841), and was thm enabled to proee- 
cnte my labors. Setting out on the monuog of tbe ITtii fiom 

the Paraca Nicolas, we reached a huge rock in the rfver, called 

the J'iedra Magurc, tliirty-three and a half miles above Mai Paso, 
and camped for the iiiglit. Tn descending to this poiat there are 
three tributaries to the Kio del (?orte, viz. : the Milagro, Iscui- 
lapa, and Coyoltej)ec. Ik'fure reachiiii; the first of these, there 
are fourteen rapidia, many of tiiem strong and dangeruub, with 
narrow channels filled with sharp rocicB — tlie river iu iiiaoy 
places not exceeding thirty feet in width, and varvin<^ in depth 
Irom two to fifteen feet, with a bottom of slate overlaid by sand 
and pebble«. In this part of the river, which has a mean diieo- 
tion of 8. W., the indinatioa of its Bor&oe to the Gulf is reiy 
perceptible, while the current has an average strength of four 
milee per hour. The benkg are generally high and thickly 
wooded, with oocaeional low etripe of ground, npon which aro 
numerons milpas, and two email plantations of cotton and to- 
bacco. The Hilagro, at Ite confluence with the Bio del Oorte 
(fonr and a half mUea below the point of embarkation), mna eart 
and west for a short diBtance, with low coltlTated margins and 
a narrow entrance. Three miles below this, on the same (left) 
bank, at a sliar]> bend in the river, the Iscuilapa joins, running 
W. S. W., and in point of size ib very similar to the Mihigro; 
the main river, in the mean time, pursuing a southwesterly 
course, and itb banks exhibiting neariv ilie same characteristics 
as above; the evidences of cultivation, however, diminishing 
with the increase of distance lioni Santa Maria Chinialapa — 
tluK ln'inc; but nine niiljtas between the Milagro and the Iscui- 
lapa. i lie current is also feebler, and the stream wider — eome- 
timea three hundred feet. The rapids are likewise less frequent^ 
and the deptli more unifc»rm. The Coyoltepec enters with aoae*- 
cade six and a half miles lower down, and is but a small atieaiay 
branching off from the Iscuilapa some distance in the interior* 
Between the two lastrnamed tributaries the Sio del Ckwto pie- 
sents no featuies worthy of note except the Pledra Alta, a hig^ 
perpendicular diff of limestone rock, on the ri^t bank. Heie 
the panMige is narrow, and the water, which has worn a com- 
plete archway along the base of the precipice, twenfy leet deep* ' 
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Leaviiii^ the Magaro at daylight, a series of swift rapids served 
to bring ii.- to the Angostura, a deep narrow passage, formed by 
a sharp bend running; from "N". "N". E. toS. W., with clmnps of 
dark slate projecting irom either shore, upon which are traces 
of iron. Beyond this, at a distance of three miles, is the islaaci 
«f Capiango, from wlicnco to the Cerro Encinal, the banks are 
more like those of the lower Ooatgacoalcoe, and the stream itaelf 
wider and deeper, but with frequent rapids and a marked do- 
preflBion in its bod. At the Eaoiiud is another large island, and 
on tlie left bank nearly opposite * mnle-road leading to San Jnan 
€hiiclucovi. A mile below this, at a bend in the rirer nmning 
east and west, is a large milpii, belongiug to the Indians of Sen 
Jmm. From the month of the Malatengo, a distanee of two 
miles, the banks of the river are low and the current stronger, 
with fihoaler water, and a mixed bed of slate, limestone, Siiiid 
stone, ciajotone, jii3per, ]>orphyrj, and griineisontein, all of which 
(with the exception of the hitter) may be said to exist in a 
greater or less proportion from the Milagro. At the confluence 
of the Malatengo the river h spread over a broad space, and 
forms a triangular island, with a narrow passage, over a strong 
rapid, under the left bank. The Malatengo comes in at an angle 
of N. 56*^ and its mouth is much obstnicted by rocks, whid;^ 
give it the appearance of a feeble and shnl low stream. Frooc^ 
this the river bends sharply to the eastward lor some distaooe, 
and Ihen assumes a northerly direction to beyond the Rio Chico^ 
» small tributary on the right bank; after which its general 
oonrse is N.K.W., nntil reaching the bend forming the rapid 
of Alto Mayor, the largest and most dangerous in the river. 
Here the ftdl is sixteen feet in two hundred, and the current not 
less than twelve miles per hour. It is passable, however, by a 
▼err narrow and tnrbulent channel on the left. Getting over 
the ra]»id, the water is from fourteen to sixteen feet deep, and the 
river one iiundred and fifty feet wide. At this puiut an exten- 
sive sawmill might bo erected, at small expense, to supply the 
lumber neces^arv for the construction of worko at Sachil or other 
points on tiie Goatzacoalcos. Tlie upper regions of th*' luo del 
Coite abound in pine, oak, and cypress of the finest quality, 
which in two days might be floated by the current, even in the 
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dry ieaflon, down to the Alto Major, and diere sawed into lum- 
ber af every size and description, and in qmntitiee snffici^ for 
tke npplj, if need be, of the whole Golf coast of Mezieo. Of 
the facOitioB for tranapovtatioii below the point In reference, it ia 
unneoeesarj to ipeak. 

Between the Alto Mayor sod Mol Paao^ the river » 
ingly winding, bat puaneB a mean course of N. 6* W., although 
Bome of the extreme bends diverge as mnch as SS* to the sooth- 
* ward of east and west. The water, however, is deeper and the 
river brOiider, witli frequent high barrancas of red clay on (jillter 
hand; but the fall is \ crj apparent, and the number of rapids 
fifteen. The current under these circumstances is swift, cs- ' 
pecially in the bends and readies approximating in direction to 
the general courne of the river, the geological features of which • 
are exhiV)itcd in the form ol" granite, limestone, and slate, accom- 
panied by indications of what I sapposed to be anthracite coal. 

Lastly, with regard to the greatest rise of water in the Kio 
del CSorte: At a point opposite Santa Maria Chimalapa, the 
mmaqe height, daring the rainy season, ia between thirty-eight 
and Ibrfy feet, and at Mai Paso between seventeen and eighteen. 
These figores cannot, however, be depended npon as exhibiting 
the nuudmnm point at all times, fbr from repeated earefnl ex- 
aminations of tiie river banks at both places, then are indica* 
tiona which induce the belief of an overflow even beyond the 
points named. Ibis opinion is farther confirmed by information 
derived from the fishennen on the river, who state that in the 
month of September, 1827, a greater portion of the country bor- 
dering the upper Coatiaicoalcoa Avas entirely submerged, that 
the water rose upwards of sixty feet in the river near Santa 
Maria Chimalft]ui, and twenty-nine feet at Mai Paso. Subse- 
quently, in 1835, another cresdente occurred, bnt of a more 
mitigated form. 1 have souglit in vain for information by wiiich 
these freshets might be referred to certain periods, and to asoer- 
tain if indeed they are periodic at all. To what extent the re^ 
ourence of similar floods may a£feet the line of country between 
the Sarabia and the Jaltepec, is a question which should not be 
lost sif^t of in the fhtore location of the rallfoad, whether it be 
east or west of the Coatiaooalcos. 
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As jour iiutnieiioiis required likewise m exploration of the 
TTspanapa ^ver, I rapaiied to mnartithui, and after equipping 
a canoe with the necessary men and provisions, left th«it place 
on the morning of the 7th of May, nceompaiiied by Mr. George 
E. Evans and Padre Honiav. Establisliing a base at Mina- 
titlan, a scries of compjiss courses and distances were run to the 
mouth of the Uspanapa, in order to dc tcnnine its relative posi- 
tion, and to connect the work with the surveys of the other par- 
ties. Entering the river, these operations were continued buc- 
ceesively until reaching the Plaja del Tigre, a point on the left 
bonk, 45 miles from its confluenee with the Coatzacoalcoe^ and 
beyond which it was impossible to go, without violating joor 
Instmctions lespeeting onr return to Hina4ltlan bj the 25di of 
Hay. Yet while it is to be regretted that &e subsequent acts 
of the Mexican government, in reference to the grant of Don 
Joe6 de Oaray (upon which aU our surveys were neoeisarilj 
predicated), precladed a renewal of the exploration of the TJa- 
panapa to its bead-waters, I have endeavored to add to the utility 
of the limited results obtained, by locating such of the elevated 
points as would ])rove vuiuublc sites, and by designating the 
names and places of the most useful trees and plants, where 
they are particularly abundant. In addition to this, the charac- 
ter of the bottom has been carefully noted, in order to present 
at a glance such portions of the river as are susceptible of im- 
provement ; and embodied in the notes of the accompanying 
map are the Water heights at various points, the usual rise and 
Ml of tide, and the months of the rainy season. From these, 
it will be seen that as &r as the reconnaissance extended, the 
TTspanapa is snperior to the Ooatzaooelcoe, not only as regards 
the richness of its margins, but in its greater depth, and bettor 
chance of improvement. 

Among the tributaries to the TTspanapa are the following, viz., 
Arroyos Totuapa, Chichigapa, Mexcalapa, Francia, Naranjo, 
that of the Urgells, and the Tecuanapa. Tlie first of these is an 
insignificant stream enterincr on the left bank of the river, one 
and tliree-qnarter miles from its mouth, and drauiing the west- 
ern slope of a small clump of hillocks a short distance above. 
^Nearly a mile farther on is the island of Uspanapa, which is 
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low and thickly wooded, bat passable on either hand ; the inner 
channel admitting veesek drawing eeven feet, and the eastern 
one a draught of not lees than twenty. At the upper end of Htm 
island, Ijing oontignons to each other on the left bank, are the 
ranefaos of AngdiUoy Longinoi and La M<nUma» Learing 
these, the river bends sharply to the eastward, and snbseqnently 
to the soath, until reaching the Ohichigapa, a distance of ten 
and three4[narter miles fiom the mouth* of the river. Up to 
this point the least depUi in channel is sixteen feet. This arroyo 
joiniDiic on the Icti quite large, aud is said to coimect near its 
beaii-waters with the river Coachapa. In fact, all the iuuiiense 
tract of land lying opposite Mina-tithin, and bounded l>y the 
Coatzaoalcos and Uepanapa, as far up as the jnnction of these 
last-named tributaries, is known as the " Potrero dc la lala." 
The Ohichigapa, although narrow and tortuous, is sufficiently 
deep to admit of schooners ascending it for some distance. Its 
chief characteristic now is the abimdancc and excellent qualitj 
^ fish in its waters. Immediately opposite the entrance to this 
stream, and rising somewhat abruptly from the river margin, is 
the Cerro Dofia Maria, a circular hill of considerable magnitude^ 
densely studded with mahogany, guapaque, cedar, zapote, and 
macaya, all or either of which may be shipped from the spot, as 
the bank is saffldently high, and the water deep enough to ad- 
mit of a vessel's loading there without difficulty. Above this, 
the river becomes exceedingly sinnous for a distance of five 
miles, with low banks, which are subject to oveiiiuw, and its 
least deptli in channel is twelve feet, with a bottom alternating 
between blue clay and basaltic sand. This portion is termed 
the **Tonio Ceiba," at the termination of which is the pTiiall 
Hemolino (or whirlpool) of Amate, and the beginning of a 
broad reach extending in a northeast, direction for two miles. 
-At its upper extremity on the right shore is an out-cropping 
of sandstone rock, the strike of which is N. 22** E., and the 
dip 20° 30' £. This is called by the Indians La Lc^ and 
gives name to the bend. Within the distance of half a mile 
on the same maigin is the Arroyo Mexcalapa, connecting 
with, and furmshing an outlet for, a lagoon of the same name, 
lying between the Tancochapa and San Antonio rivers, and 
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to/id to be aeveral iMgoes in eztent, with Bandy shorn Eke 

the sea. 

One and a half miles above the Mexcalapa is the site of a 
French colony, located in 1898. Notwitbatanding the fiiTorable 
eharacfeer of this point, the abundance of TalnaUe timber grow- 
ing on it, the depth and width of the river, and the elevation of 
the gronnd above overflow, the settlement has h>ng since been 
abandoned, and the mined honses are now scarcely discernible 
amid the densely Inznriant foliage. Diagonally opposite is 
the Arroyo de Francia, which drains an extensive protrero, 
stretching inland to the eastern inaigiu of the Tancochapa ; and 
six milea further on, in a direction nearly east, is a singular 
island called JB? liompido^ signifying " the break." The tortu- 
ons tiexnres of the river at this point are very great, and the 
aberration from the direct line of descent has been in part ro- 
atored by the water cutting throogh the narrow isthmus which 
originally separated the two cnrves. Thus the extreme sinaoaify 
of the river^having caused it to retom in a direction oontraiy 
to its main comse, the peninsola was snhseqnently consumed on 
both aides by cnnents flowing in opposite directtons, and the 
island formed. This contmgeney has had the efieet to check 
•the coune of the stream, and cause an extensive deposit of sedr 
imentaiy matter in the reach above, which may be permanently 
deared by oonflning the river within narrower limits, and pre- 
venting the water from making the circuit of the island. The 
bend referred to, (adled Torm Guinem^ exhibits a depth of only 
six feet, in tlio shoalest part of the channel, which gradually 
increases to fourteen at the entrance of the Arroyo de los Ur- 
gells, twenty-nine miles from the dcbouche of the U8pauai)a. 
Abceudiug this stream for seven and a half miles, we reached 
EI Papo, a small point belonging to the Messrs. Urgells, who 
annually ship from it large quantities of cacao to Mina-titlan, 
whence it is canned on mules to the Paso San Juan, or finds a 
transit by sea through the Ooatzacoalcos. The arroyo is ex- 
ceedingly winding and full of snags, but of depth sufficient to 
admit eaaoea dmwii^ three &et Erom the Paso we procured 
hones, and visited the Hacienda of San Jos6 del Oaimen, situ- 
ated on the westeni bank of the Tneochapa, and aooeseible by 
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an excellent mule-road, which lioe for four miles over high and 
imdulating prairifiA. Thie point is^ without doobt, one of the 
BKMt aalubrionSf and for agrieoltoral purpoees, one of the most 
idvaxitageonB on the lethmuB. While here, I nmde a reooft- 
ndflSAiioe oC the riYer, in tiie dixeedoa of the Gulf, lor thute«D 
milee, and found, «b the leaat depth in the channel, ninefcewi 
Aet Snheeqnently, on a aecrad TSait, la oompaaj with Hr. 
ATery, thiB examination mm extended ibr twel?e nulea above 
tiie Haeienda, with anch repilta aa an narked in the akeleh 
appended to the accompanying map. 

Passing 'some four diajs at the Hacienda in making reooA- 
naisaances in various directions, I returned again to the Paso 
and continued the survey of the L spaiiapa. k'nnn the entrance 
of the Arroyo do los Urgells, the river bends, gradually, from 
E. 15^ S. to 8. 12° W., forming a broad reacli. called the Tomo 
Mo)iiff>. the shores of which arc thiclvly wooded with valuable 
timber, i'roui the left bank an extensive sandy shoal stretches 
to nearly- half the width of the stream, and in many places is 
liare in the dry season. But a good and sufficiently wide chan- 
nel, admitting a drao^^t of six feet, exists under the light baak. 
At the dietAnoe of two and a half miles from the anojo, on the 
east aide of the liw, is the ^aneho Maria dd Oarmmty a blnir 
above overAow^ and sninmnded by a foraet of india-rubber trees, 
lliis point ia a most valnable site, and >the land throngbovt its 
idcmitj incomparably rich. Here a eroea^eetion of soandiagi 
to the opposite shore showed a continiions deplli of eight ftet at 
all -seasoni. Leaving the Bandio, the riyer oontinnea a south- 
westerly course for two miles, until reaching a high perpemlicuhy 
barrancas of ferruginous clay, l<iiu\vn as £l Tam/uUe^ back of 
^ Licli ib an immenso forest of guaj ^aque, mahogany, palo-amariUo, 
and India-rubber. At this point there is a sudden depression or 
break in tlu- baiik, through wliich a small creek drains the waters 
of a neigh boring lagoon. Between this point and the Rancho, the 
least depth of water in the channel is five leet, over a hard, white, 
sandy bottom. The river now pnrsnes a southerly course ibr a 
mile^ and then forming a sharp elbow, bends roond to the aaaee 
diteetioii again for a mile and a half Inrlheri ivith low manhy 
baaks^ and a depth in channel of eleven feet^ vhidi soon after 
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thttk to five. At the end of this turn is the Arroyo Tocuaaapa 
coming in on the right, and draining a broad extent of panr«» 
ted, stretching to the eeiio wlneh g^ves name to the itraun* 
Above this ikb riyer eontintieB a aonibweBteiijr oonne &r tivse 
auki^ sweepbif akttg tlw hase of a range of 
feeiislMii^t Fmi the vommil of tiwfle I waa enabled to over 
look the annonadiDg eoonby to many miles, and to determine 
approjdmateljtbeiKiiitionof HtTecnanapa. Allthisportkmof 
<be liver hai^ is denselj irooded with cedar, and the depth of 
water in channel sufficient to admit schoonors. Three miles 
above tlic hills referred to, at a sharp elbow bending from S. W. 
to east, is a perpendicular bank of white clay and lithomarge 
eighty feet in height, and distinctly stratified 5 beneath the lead- 
line showed a depth of thirty-seven feet. Back from tho inargin 
are three email conical peaks, which afford excellent building 
Bites, and between them an extensive lagoon, called £1 Tortu- 
geroy from the abundance of turtle found in its waters. This 
lake, which receiyes the drainage from the sonthern slope of the 
hiUS) connects with the river through a narrow and tortuous litde 
atraam. On the opposite shore is a broad and beantifiil potrero^ 
•eovered with a rsel^ig growth of Inxoriant grasa. Between El 
Tortqgero and the Flaja del Tigra^ a distance of three aad'a 
half mikSy the rirer gradnally sweeps round to S.K hj and 
cairiea a depth of five and a half feet in the shoakat part.of its 
channel. The left bank is somewhat elevated, and exhibita an 
abundance of gnapaque, which clearly indicates that the ground 
is not tiibjtrt Lu overflow. Indeed, the presence of this wood 
may be relied on as funiishing an in\ aiiablo rale for the selec- 
tion of an elevated Hitc. 

Finding it impobbible to prosecute the survey beyond the 
Playa del Tif^re without violating the order to return by the 25th 
of May, I reluctantly abandoned the work at that point, having 
thus completed a survey of forty-five miles from the junction of 
tiie Coatzaeoalcos Biver. 

Snbseqnenily, on my arrival at Mina-titlao, while waiting the 
concentration of the parties, I induced Mr. Avery to accompany 
me onnreconnaissanoe to San Jos^ and die Tsnoochafia^fbe se- 
•olta of which are already in your possession. 
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lOA PACIFIC rone. 

In % review of anrrej, it is evident that veaeels draw- 
ing eleyem feet of water may ascend at all times to the isla&d 
of EL Bompido — a distance of twenfy-six nules ftom the de- 
boDcfae of the riyer; and that five feet maj be canied with- 
out difficulty to the Flajadel Tigre. It is nnnecessaij to speak 
of the impcnlaiioe of these results, in amneetion with the valo' 
ahle timber along the marglDS, or die snrpasaing fertility of the 
Boil, and the number of sites for colonizalioa throughout the 
wliule extent of this rich and luxuriant reji^ion, which is destined 
to become one of the mo6t thriving und pupuiuim portions of the 
IsUimua. 



PACliiC PORTS. 

Extract from the Rtjxjrt of P. K. Tradour {on the Jlarhor cf 
Ventosa\ address, d to the Prmdmt of the TehucuUepeo 
Mailroad (Jomjtany, 

Ttat bay of La Yentosa, situated on the southern coast of 

the Isthmus of Tehuantepec, at twelve miles distance, in a S. E. 
direction iVuja the town of tliat name, is formed by the Pacific 
Ocean; and lies between ir,° 11' 30" and 1G° 12' 49" north lati- 
tude, and 13' 20", and 95° 15' 62" longitude west from 
Greenwich. 

It8 w(>stem extremity is fonned by the Cerro Moito, an 
isolated rock of oblong shape, rounded at the summit, about 150 
feet high and 2600 in circumference ; and a little more to the 
south by a pointed rock, separated finom the fonner by an 
interval filled in with sand, and forming an angular projection 
into the sea, known nnder the denominatioa of the Point of the 
Mono. 

On the west, the Point of the Mono is contignoos, \fj its base, 
ie an muhtemipted serite of rocky hills, lining the beach and 
oovwing an extent of dOOO feet They cut perpendicdlariy the 
4aiik and rear of an agglomeratioa of moderate heights, some- 
what ragged and precipitous at their summits, and forming 
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togeliier a Hiick duster of gnmitoidal stracture, disposed in 
tMtkf wherein feldspath and amphibole are predominaiit It 
is the last link of that chain which, detaching itself at the north- 
west from the OordiUera of Oaxaca, descends hj an irregular 
series of decreasing heights, passes to the north of Hnamelnla) 
taming it at the sontheast, and terminates at the Faoifio Ocean, 
where it separates the hay of La Yentosa from the haj of Salina 
' Cmz. 

Tha sandy gtrand of La Yentosa commences at flio foot of the 
lateral portion of the Cerro Morro, facing the east, and describes 
from the sonth to the northeast an arc nearly two miles and a 
half in length ; then takes an easterly and almost rectilinear 
direction, but drawiog a little towards the sonth, extends on 
about six miles further, where it runs into the sea : after which 
it turns back again abruptly and inclines towards the north, 
though " trending" all the while in an easterly direction. 

From the summit of the Cerro Morro looking towards the 
east, the heach loses itself in a distant horizon, and unfolds 
to the eye a long helt of white sand from two to three hun- 
dred feei wide, terminating inland hy a yast plain, scarcely 
hroken npon by the isolated hillochs of Hnazonilan. This 
plain, of a slightly nndolating nature, is composed of sand, 
clay, and vegetable earth. It is corered with trees of middling 
size, which grow both thinner and smaller, as one advances 
towards the uast. But in the direction of the Cordillera which 
separates the Ibthuius into two parts, north and south, this 
alluvial country is generally flat, presenting at rare intervals 
detached heights, easily avoided in the ]>lanning of a road 
of any character whatever, offering to the view fields of com, 
indigo, sugar-cane, palm-trees, nopals, bananiis, orange-trees, 
oocoanut-trees, and plants of which the vigor and vahety bear 
witness to the great fertility of the soil. 

The sandy beach of La Yentosa itself is cnt by lagoons of 
little depth, having several outlets into the sea, and by the bed 
of the Tehnantepec River. At the time of the periodical ow* 
flow this eonent flows over a low oonntry beibre xeacfaiog the * 
Padflc Ocean, in whidi it then empties itself^ not only by its 
mouth, sitnated ir IV 4ff* north latitude, and W W W west 
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longitude, but ako bj meiai oC tboae kgoooii ill foto oilMi 
during tbo drj season. 

ISie volume of tbo water of tba river » subject to veiy gveai 
Tariationfl in tbe oonne of the year. In the xatny season il 
teaehes twelve &et depths in years of an extraordinary char- 
acter. 

The rainy season usually oommences in the month of June 
and finishes in the beginning of October. The iBdimos, in 

general, offers as many different climates as local iti^, differing 
i'rom one anuther by their situation, the nature ul their soil, the 
atmosj'lai ic phenomeiia, and tlie possition of tlieir mouutams in 
respect to the cardinal points. 

The immense basiu of La Ycntosa presents a safe and com- 
modious harbor to vessels of all sizes. Closed at the 'west by 
the heights of tbe Morro, it is open at the south and east 
This configuration of the bay allows vessels to have ingress and 
egress irrespective of the quarter from which the wind blows. 
Throughoot its great extent, and on entering it from the sea, 
no shoals are to be met with; eveiywhere a good anchoiage 
is to be foond. The bottom is of compact sand, and a great pro- 
portion of it is mixed with day. 

The depth is almost regularly graduated : it presents aft from 
860 to 8000 feet distance from the shore, a progressive running 
from it to 58 feet, and averaging, for the first thousand fret, 
two feet increase per hundred feet, and about six inches per 
hundred feet for tbe following thousand feet. 

The greatest (iiilercueo that has been obsci'ved in Liie iuvel of 
the water was six and a half feet. 

Beiiides the variable winds, which are rather light, and the 
land and sea breezes of the morning and evening, two prevalent 
winds, the north-northeast and south-southwest winds, reign 
during a great portion of the year on the southern coast of the 
Isthmus. The first of these two atmospheric currents is not felt 
at sixty miles east of La Yentosa, bey<»id the Banu de Tonala ; 
nor at sixty-two miles west, beyond the mountain of Chahuhe, 
which bounds on the west the lagoon of Tengulunda. * * 

The north-northeast wind usually begins to blow about the 
15th of October and ceases in the forepart of ApriL In the 
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month of November it blows without interruption, and at that 
time it reaches its mazimnm. Towards the middle of December 
it cQiiiee during intervals of from ten to twelve days, and than 
begins anew to blow one or two weeks. These altematiooft or 
intermptions aad renewals are reproduced at short and mi^toI 
periods. But the length of the period of disoontimuuioe goes on 
gradnall/ inereasing till the wind onlj blows one dajisnd 
finally cesses completely. 

The Indums of Ssnta Maria del Msr 'are fimuUar with the 
indications announcing the coming of the north-northeast winds. 
In the evening at aboat smi^own, if the snrnmits of the monnt- 
ains of Gniobicovi and San 3Iiguel Chimalapa (seen from the 
coast), are concealed from the view by quantities of slate colored 
vapor, it 13 indicative that the northers will blow the day follow- 
ing, aiid will last as many Ua} s as tlie summits uf those ( 'ordil- 
leras con till uc to be covered with similar clouds. Vapor of a 
corresponding hue, eeen at the same hour, at the horizon of the 
Pacific Ocean, announces that the south-soothweat wind will 
blow on the dajr following. 

The sonth-soaUiwest wind, which in winter succeeds the north 
wind, during one or two days at most^ is the only general wind 
prevailing daring the months of Jone^ Julyt and Angnst. 
After some gaks of more or less intendly, whicJii may be com- 
pared to the violence of the north wind, and not exceeding one 
hour and a half or two hoars* dnration, the southerly wind is 
definitively iized. Towards evening its intensity deeresses till 
the next morning, when the same phenomenon is renewed. 
Still, tluB wind is rabjeet to more interrnptton than the noHh 
wind, and the interwils of repose last longer. The south-south- 
west wind, passing over thti ocean, reachv^ the coast of the Isth- 
mus laden witli yj^poi-s, which at certain hours of the day resolve 
themselves iutu abundant showers. 

In winter and in 'summer, during the prevalence of the 
southerly and northerly winds, the current of the sea is from 
east to west; its greatest velocity is about one mile and a half 
per hour. This ccmtinual movement in the waters of the Pacific 
is only discernible at a distance of about 6000 feet 6om the 
ahorse of La Yentosa. 
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The bay of La Ycntosa is imich safer than the harbor of Vera 
Omz. Violent tempests frequently render the latter maccessible 
during several days, and even when the north wind blows the 
communication between the town ami the vessels in the harbor 
is interrupted. During our sojourn at the Isthmus of Tehntn- 
tepee we have never bad to record one tempest or hnmcane on 
the Pacific Ocean. 

In December, 1850, while we were at La Ventoea the nortfab- 
northeast wind blew* with exfreme yioleiioe from the 7th to the 
17th of that month, and we remnked, with aorpriie, that the 
Bea was not agitated. 

To enable you to appreciate &e condition of the eea at La 
Yentosa, Boch as it actually is, it wonld perhaps be well here to 
mention that omr sonndings were effected bj means of an open 
boat, five feet beam by eighteen feet long, which we had 
brought from New Orleans, and which was cun\ eyed across 
the Cordillera ; with this boat we were able to sail out eight 
miles into the open sea. 

We have one more practical proof to furnish which will 
radically destroy all the doubts tiiat might be conceived on the 
subject of the practicability of Ventosa as a harbor. It comes 
from a seaman of too much ability for it to be refuted. Below 
I give an extract from a letter of Captain Mott of the steamer 

Qold Hunter," which anchored at Yentosa. This is dated 
April Uth, 1851. 

* I am much pleased with this port, Ventosa. The hol<liog>gTOiiiid iisieellent, 

and the depth of six and seven firthomsaIm(>«=t all over the bay very convenient. 
During the four davB we have been here, \vc liave had two fresh southerly 
winds, and two btrong northers. The former did not agit^xte the sea much, 
and the latter, though blow nig very strong, has not straightened out the chains. 
We are ttlill riding by the ' InghQ which iit buried in the claj-bottooi.'* 

If a practical knowledge of this bay of Ventosa naturally 
enggests to the mind the means of rendering it available as a 
harbor, we must not, on the otlier hand, lose sij^ht of the fact, 
that it must be th<' termiiuiii of tiie road fur povverful r&asons. 

* Off elm 
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There cannot be a shadow of a doubt resting on the fact that 
the route of the Tehnantqiee fioadf ginng thiough a beaatifiil 
eomitrj, per&etljr healthy, possessing minersl mdth, ofieringi 
with a great varietj of sites and climates, immense sgricnltnnl 
Monroes by the raperior qniHtjr of its soil, will one day attnot 
to the Isthmns considerable inunigiation. Moreover, the ad- 
vantageous position of the CoatoMsoalcos on tha Atlantici and 
ef Yentosa on the Pacific, two excellent ports of the shortsst 
roate between Europe and Asia^ will make it ttie central point 
of the great commeroe of the world. Hie mmhandxse and 
passengers, either in Europe, in Asia, or in the isles of the 
raciiic (kriin, can reach their <lodtiiiation by tlie safest and 
most ecouuinical route, aixd without those stopjiages whicli al- 
wavB wcasion great loss of tiinti and munuy ; and, though tlie 
remark may perhaps be deemed out of place, this great work 
is one whose influence will tend to bind together the I^'^orthern, 
Middle, and Soutlieni States, and by making them all interested 
in one and the same enterprise, and common participators in 
the interest and advantages resulting therefiom, the Union will 
thns become more and more indissoluble. 

The forcing remarks naturally lead me into an cxaminatioa 
of the natore of the port required hy the exigencies of the 
nomenty leaving to the fatore inhabitants of the eitj that will 
spring np at Yentosa, the duty of executing the work and oonn 
stmetions in harmony with wants at present unknoim. 

There ere ftw loeslitieB where maritime works are not-neoes- 
sarj ibr the protection of vessels against the sea and winds, and 
to facilitate the approach to the coast ; and a port is not merely 
a basin where vessels may sojourn, sheltered liom the wind 
and ae^itation of the waters, but also, according to the maritime 
and ( jinin^rcial importance of the place, a safe spot, where the 
operations of repairing, freighting, <&c., may be executed.'* 

Here follows a detailed description of Mr. Trastour's mode of 
improving the harbor, the cost of which he estimatee at $300,000; 
also a description of Boca Barra, which he proves entirely im- 
practicable lor the porposes of a harbor. 

In reAveoce to the temperature of the Isthmus he says: 
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^OndMlsftaiDt film an bnt tir» mmods, wfnfear nd nm- 
nwr. In winter llioiioithwiiidiikAfemaOyd^ 

tropical heat on the southem coast. The average temperatare 

in October an«l ilun h, at six o'clock in the morning, is 74* 
Fahrenheit, and at twelve, in the shade, Sl% and has never 
fallen K>\ver than 78**. The average temperature is 75^ between 
eight r. M. and two A. JuL, and 71^ from three to five in the 
morning. 

**The influence of the rainy season also tends to lessen the 
great lieat of the summer. The temperatm^ during the hottest 
port of the day when it rains does not exceed Hi^. At ei|^ 
o^clock in the numiing it maintains itself at 75°, <ind at three 
o'dock in tbe morning it seldom falls as low as 73^. Usoalljr 
the nights are of almost uniform temperatnie. 

*^]n snmmer ,when the sky is dear and the Btm shines with iU 
its brightnessi thethennometer vafies between 87* and 90* from 
eleven In the momingtoftiir in the aftemooo. At eight o*doek 
in the evening it fidls to 79*^ and at fimr in the moniing to 

*^T!he month of November is the ooldest month of the year, 
and those of May and Jnne the warmest. Towards the close of 
April, the thermoincter, at twelve, in the shade, occasionally 
ascends to UO^, and rarely descends to 85^. Tlic forepart of the 
night on snch occasions maintained itself at 79% and in the 
second part tiie temperature descended to 74®. 

**Tn November the theriiiometer never falls below 70° from 
nine to five o\ Irck in the day; nt ei«rht in the evening it has 
never stood at less than 5^°, uor less than 55° &om four to six 
in the morning.'^ 

Mr. Trastour, having been engaged upwards of a year on the 
Isthmns, has collected much valoable information, whioh could 
not be prepared in time for this report He is now em|do|yed 
in drawing np ahurge map of his survey of thesontfaem divirfon, 
embracing sixty miles of the Paoifio coast 

As Mr. IVsstonr has made fnll and oomplete surveys of tiie 
harbon on flieFaciftc, I have only deemed it important to make 
the ftUowing extracts ftom Mr. TsmpM Eeport, as to embody 
the whole wonld have been but a repetitioa of Mr. IVastonr's 
results. Mr. Temple ea^s ; 
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• hft^e carefbllj examined the cluyrti of Mr. IVaatonr, and 
ktife not Ui« alightest hesiiatloa in expr^^ng mj eonfidenco in 
lug Meuncy . I ihonld thenefine hmve . been nMvely Mpoating 
th0 work wbidi Hr. IVastoor hat jntt empktad wiifeh lo nmeli 
hftdittlry. In all points whm I lim obtained nanlts in defee^ 
mintag the latitode, the yariation of the compass, the liie and 
ftll of the tid^ and the time of hig^ water at the fbll and change 
of the moon, and in sicetehing in the topograpliy the^jacent 
countrv, our conclusions coincide.'* 

Again, he sajs in another j^lace: "From all the foregoing 
considerations, I am of opinion that La Ventosa is not only the 
Viest, but the point for a liarbor on the Pacific const of the 
istliimH. It id a far bufcr and better port than either Val- 
paraiso in Chili, or Monterey in California; ]H)rt8 in con- 
stant nse the yeai* tbronghont. I spoak from pei*sonal observa- 
tion, as well as from an examinatkm of the several charts, and 
their similarity of outline has soggeited the comparison ; for, 
although the indentation of the coast is possibly a tittle deeper 
at each of thsae plaess than at La Yentosa, yet they are both 
open to the novtfawaid, and as the general ^trend' of the coast 
is naady north and south, the prevailing gales blow diieeHj 
aUm^ shore, and inio these harbots, creating a heavy sweO, and 
often liming vessels to *• slip and go to sea' fbr salely: whereas, 
at La Yentosa the * trend' of the coast is east and west, so that 
the * Korthers' blow directly off shore, and create no swell what- 
ever. Tlie danger being from the sudden Ptrain brought upun 
a cable by the surging of a vessel in a 8ea-\ji ay, and not frojn 
the eteadT strain caused by tlie wind, it follows that northers 
may be disregarded in an cfetiniate of tb^ safety of this arjchor- 
age, aa was ^atistncbirily shown in the ease of the Gold Hunter. 
But northers, altiiou^h frequent during the winter, said seldom 
occumng at other seasons, are the only gales that blow in this 
legion. The southerly winds, characteristio of the smnmer and 
autumn, are said to be nothing more than thunder squaUe of 
short doiation, and incapable of raising a see. Even the ftesh 
and steady mrhnam that prevailed dnring the lattar porlicii 
of onr stay at La YsotOMi were nnaeoofmpenied by any inersaaa 
of iwdL 
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" i find in Mr. Ti ii.-lourV cijart of La Ventosa a moderate and 
almost uniform grade ol i^uttom, lK^!;iiining with three £eUthoiiis 
at abont 100 yards from the beach, and deepening to seven and 
ei^ fathoms at a distance of 1000 yaida. He also shows a good 
anchorage there, which he represents as amnddy bottom, nearly 
in the ehape of an eUipae^ of whieh the ttaneyene azifl is about 
twenty-aeven bnndred feet (extending from within 400 feet of 
the point of the Monro, in neaily anlLK. K direction), and with 
a conjngate aade equal to 1800 feet The snffidency of tiiis 
hdding-gronnd was well tested under our own obaerration by 
the steamer Gold Hunter. She anchored npon it with a sontt- 
erly wind, and subsequently swung to a norther, which, althongh 
of considerable force and duration, she rode ouL without ' tau^- 
m^ing^ her cJiain. 

" A temporarj' arrangement (or until the artificial works are 
raade) for the traii^nussion of pxssongcrB, baggage, mails, and 
articles of freight may be nuidc at > jik e, without subjecting t hem 
to any risk or discomfort in the landing or embarkation. This 
would be effected by the establishment of a station-house at La 
Yentosa, near the foot of the Morro, provided with laige siiif> 
boats, similar to those used by tlio U. & Army at Yen Crqa— 
eadi with a crew of serai men.'* 



GENERAL SUMMARY. 

In a brief review of the results just t^iven, it seems proper, 
before speaking of the probable revenue and income arising 
froTn an o|ujuing of the Tehuantepec route, to refer in general 
terms to some of tlie more important points determined by the 
surveying parties. Of the question of practicahiUty (hiierto 
so often mooted) little need be said. Ll the Engineering Be- 
ports, it has been shown that the surveys connect ship navi- 
gation OA both sides of the Isthmns ; and it is evident} even 
ftom a glance at the topographical featnres of the conntiy, 
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lb»t no difficttltiea «ddst in the waj of ooostnicting a railroad 
over those dmaioxiB which lie on either side of the dividing 
ridge. It remains, then, only to speak of the pneticability of 
tbe middle district, in which is comprised the route thiongh 
the monntains, separating the two oceans. On eveiy part of 
thiBy m the line of location, detailed estimatee have been made 
of Cfae earth to be moved, and the masonry and bridging to be 
constructed, all of which have been given in Tables marked Di- 
yisions IL, in., and IT., and indicate the extremely favorable 
nature of the work. Yet the quantities of graduation and rua- 
t<onry laid duwu, fur this as well a.s other portions, will bo fuund, 
on the iinal location, consideiably in oxcese, for thtj reason that 
the line surveyed is by no nieans over the best route. That 
other and better ones than tliis exist, there is little doubt, and 
but for the edict of the Mexican authorities, would have been 
examined. As our operations were therefore confined to a sin- 
gle line, it would be somewhat anomalous if, in view of the dif- 
ficolties which necessarily assail engineering operations in a 
coontiy so entirely new as the Isthmus was to us, we had hit 
the most &Torable ground in the ofibet of the work. The esti- 
mates have nevertheless been drawn np in the same manner as 
if no other or better line existed. It is consequently bnt lea- 
Bonable to infer that a great reduction, in cost and quantities, 
will be made on the ultimate location of the road. 

The surveys over the Atlantic and Pacific plains bear more 
the character of nuYtujiai'tmrices tliau absolute surveys, and al- 
though compass and level lines were run over these portions to 
determine beyond question their entire ]>raeticability, detailed 
climates and niiiiuto instrumental observations were not so 
necessary as on the middle division, where all the doubts and 
difficulties were centered. In this connection, moreover, it is 
well to bear in mind, that the New Orleans Company, in send- 
ing the expedition to the Isthmus, desired not so much to I^xxUa 
aline as to demonstrate the question of practicability within a 
Teasonable cost, and the existence of efficient harbors at each 
termini of the road. 

With reference to the Mpmu (jfimdruetUmy as already giyen, 
it ia only necessary to say, fhat the items embraced in the table 

8 
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are put fLnvii at prices nefirl) double those for the same char- 
acter of w« »rk in the United States. But even were the Tehuan- 
tf*pcr road ti) cxfetd throe or four times the estimated cost, the 
certain income derivable from its opeoing would more than jm- 
tify the outlay. 

In estimatiDg for the eguipmerUf a baais has been made npon 
a certain number of pMsengen, who have actually passed over 
the different ronteB to and from California for the last three 
yeaiB, and npon a certain jeaAj average of tons Imown to 
double Gape Horn, which it ia bnt reaaonable to snppoBe would 
take the Tehuantepee route, when eetabliBhed, in preference to 
any other. I am free to acknowledge, however, that the eeti- 
mate of equipment is extremely low, and that great additiona 
will necessarily be made from time to time as trade increases. 
Yet wliile I have endeavored to limit the number of engines and 
earfi so as to fall on the safe side, it is difficult, indeed, to calcu- 
late with •Auy degree of certainty on the amount of bubiness the 
road will command, when an im interrupted commonication be- 
tween the two oceans shall have been effected. 

The next point which claims attention is the amplitude and 
security of the harbors^ and the capacity of the rimn for ship 
and ahoal-water navigation. First, then, with regard to the 
Coatzacoalcoe. The fact of there being no delta at the mouth 
of the river, and the constancy of the depth npon the bar, which 
has remained unchanged, according to the htetory of the conn- 
try for nearly three centuries, proves that it has attained ita 

nfimm^^ and indicates that any improvement by deepening 
the channel may be relied on as permanent. Of the precise 
character of the formation of this bar, many opinions are enter- 
tained ; and al! hough its position and circumstances seem hard- 
ly to justify the conclu.ilon tlint it is rock, Mr. 1\ inple has bo 
Ptaknl, and I have consequently consulted Mons. Maillefert (a 
gentleiiiaii whose experience in marine blasting entit]cj5 his 
views to credit) whh reference to the possibility of ileepenin^ 
the channel to 18 feet, which, for a width of 300 feet, he esti- 
mates at $135,000. If Mr. Temple's impressions are correct, 
Uiis item of cost, in connection witli the importance of a perma- 
nent de])tli of 18 feet on the bar^ can hardly be considered aa one 
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of mngnitnde. Tlie following extracts from a letter written by 
Capt. R. W. Foster, of the steamer Alabama," wlio crossed 
the bn;- several times, and subsequently sounded it, furnish some 
interesting details. 

"SaiKiig vessels boQnd for the Coetneoileoe ought to make the Isiid to the 
esslwenL lUs preeration is necessaiy on aecoont of ,the jMrevitliiig tnde> 
winds wideh esnae a strong westerly enrrenti also in eass of nnortber» to have 
the adranlsge of san-room. The entKUtoe to the river may be known by the 

Vigia or tower, ntuated apon the western aide» likewise from the sandjoUllh 

extending from that point to the westward. 

"The beat mark for crossin*^ ihc hnr is to bring tlie Tower to bear 8. J W. 
by compass. Havinp^ passed tlio bar, haul up to the eastward of souUi, and 
•tcer in midway between the two points ihat fomi the entrance to the river. 
The wind, aAer crossing the bar, often falls to calm ; fur thia reason it ia ne- 
ceseary to have the anchor ready to let go, aa the current on the ebb, even in 
the diy aeaaon, esta ont atrong. 

**T1ie eitentof the bar seat and weat ta abont 990 fkthoma, and the breadth 
by aetnal measarement 106 feet Tb» bottom, eompossd of sand and elaj, w 
hard, on which aoconnt it is not liable to riiift At high water, on the ftdl snd 
change, the depth is about 13 feet, and falls as low as 11 feel ^e general 
depth, however, is 12 feet, from which, in sailing, it de^ena gradually to five 
and AIT fathoniJi. Except in heavy northers, there is a rc^ihir land and esS 
breeze : the latter seta in between the honra of 9 A. M. and noon. 

AprU, 1851. * R. W. Fo8T«B. 

** N. B. The bar, being composed of sand and day, as already stated, and 
only 108 feet in width, conld eaaily be deepened for veasski of the kigesi 
dnwgbt to enter." 

In view of all tho testimony, it is ]>rcsiiini d that no one will 
now qnestioii the practicability or security of this harbor. Sec- 
ond, with regard to the capacity of the river itself: From Mr. 
Temple's report, the head of ship nayig&tion is placed at thirty 
miles from the moath, and ten above Hina-titlaD. In other 
words, anj depth not exceeding twelve and a half feet, which ie 
the maximnm draught admissible over the bar at the lowest tido^ 
may be carried to within a short distance of the jonetion of the 
Brasoa Apotnmgo and Histan. By deepening the bar to admit 
vesaela drawing eighteen feel thia depth may be brought, with> 
out difficulty, to Minartitlan; thus forming a secure harbor for 
nearly thirty miles, along which the track may be laid to any 
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dciivaUe extent Lestlj, the lesoltB of Mr. TempM snmj 
•how that ]ighi<dmugfat steamen of two feet may asoend at all 
leauofl to hejond the oonflaenoe of tiie Jaltepec — a diBtaooe of 
ninety-five miles by the windings of the river from Hina- 
titlan. 

Not less gratifying are the results of the survey of the Uspa- 
na[)a, I'iviiii which it is evident thai vessels drawiii^ eleven feet 
TTiav atseeiid it for twenty-eix miles from it8 i unction with the 
Coatzacoalcos, and that tlKise requiring five feet will experience 
no obstacle as far up as the Play a del Tigre, forty-five miles 
&x>m the mouth of the river. 

Passing to the southern side of the Isthmus, we come to a 
oonsidcration of Yeiitoe% which can now be used in its preset 
condition in the same manner as Panama, by employing light- 
ers, bat nnder circnmstances &r more advantageous, {com the 
fiiet that TCBBelB of the laigeBt dase may lie within a few hun- 
dred fiaet of the shore. 'Whereas at Panama the approach to 
the beach is extremely shallow, and yeesels seldom lie neanr 
than three miles of the town. 

Already a number of plans for the permaaflnt improvement 
of Yentosa have been suggested. Mr. Temple recommends a 
breakwater, extending from the extreme outer point of the Cerro 
Morro, ill a diiLi t iivii about east liUuO feet, and with, au angle at 
the centre of 15u . Mr. Tnustour, on the other band, proposes 
the constniction of u timber breakwater, or port, about one and 
a half miles to the east of Gerro Morro, on the opposite side of 
the month of the river. A third plan is to cairy a breakwater 
oat from near the middle or inner point of Cerro Morro, in an 
easterly direction, on a carved line — at first about 1500 feet — so 
as not only to serve as a protection to the entrance of an inner 
basin to be f<»ined by dredging out the Lagnna del Mono and 
the western mouth of the Tehuantepec Eiyer, but to fonn hke-' 
wise an outer harbor. An important preliminary step to this 
plan would be to throw a dam across the Tehuantepec Biver, 
and confine it ezcfauively to its eastern. channel This would 
prevent the accumulation of deposit and sedimentary matter 
now ftst filling np the indenture in the coast. An approxi- 
mate estimate of tliis method gives, in round numbeiid, j^dLb*U,000 
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pany may think proper to tdopt, it is eDougli for present purposes 
to knaw tbat TenixiiM mvjrnow be used withoatftrtifieiiJ worin, 

as prevtongly stated. 

CapL. Mott, of the " Gold Hunter," to whose letter reference 
has already been made, s&yB of Yentitsa : - 

Port y«nton» April 11, 1881. 1 

|It Dbar Sntd— I htg to letnni jw mmf tluaikB for the tcMung of tUi 
port wfaidli you m kindly 8eDtiDe» «ad which I received on my return from th« 
Boca Barra. I ttlist conftn I was onieli disappointed with that place. lo- 
ntead of twenty-three feet on the bojr, as marked on Moro's chart, I found but 

©tg;ht ; and on the inner hnr, where eij^bt nnd a half feet are marked, but one 
and a half at high wut. r, :iihI juiie dry at low. I nm convinced Uial no nse 
whatever can he made ot tlu' Unca. Barra as a port for any class of vessels, for 
in addition to the heavy breakers constantly raging on the bar, in which 
my boat, a tine large ttca^bout, wan capsized, and the crew narrowly e»> 
eaped being devoured by sharks, this part of the lake is crossed in all direc- 
tins with dboils and MikUpitfl* rendering it uinavi^ble for ttio tmelloit 

I ioi mndi pleaaed with tMe Pott Veatoaa. Tlie hoUfaig ground ia ozeeU 
Unt, and the depth of alx and aefon (hthoms almoat aU over the bay veiy eon> 

Tenient I see nothing wanting but a breakwater carried out some 600 or 600 
yards from the onter point of the Moro Rock, to protect the landing from the 
surf, to make it an excellent port. During the four days wo have been here 
we have had two of fresh southerly winds, and two of strong north'^rs. The 
former did not agitate the sea much, and tiie latter, thonirh blowing very 
strong, hri^ not ntrai^t^ned oat the ohJUiMk We are still riding by the bight 
which is buried in the ciiiy bottom. 

T T Mott. 

F. B. latfPooBi Biq., TUmatepeo. 

Bnt nnder any circumstancefi Ventoea can be improved at tm 

expeubc ( omparatively insigiiilicaiit, aiid. in duch a manner as to 
enable Bhipb to receive and discharge their caigoes directly 
from the shore. 

In closing the operations of the survey, I caniu»t omit mention- 
isg, in terms of commeudationy the indetatigabie zeal and m- 
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tiling indostry of the MautttDt sad Bab-MBistant enguiMra while 
engaged on field dntiee. 

To aaflistante W. B. WiUiaine, W. L. Mfller, 0. 0. 6mith» J. 
B. F. Davidge, D. J. Johns^ J. M. Mercer; eaVasBietantB H. H. 
Bnmett^ 0. W. FoUin, J. H. Bradley, J. laffbnt, Geo. R Fe^ 
guson, "W. A. CJobum, R. E. K. Whiting, L. M. Dftyidson, the 
company are, in a great measure, indebted for the results con- 
tained in the engineermg part oi' thib report. 
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Evi-iN a cursory glance at the results of the survey of the 
JUthcms of Tehuantepec, will satisfy the moet skeptical that 
the project of constructing a railroad or transit route to connect 
the two oceans, is not only eminentlj feasible, but practicable, 
at an outlay ma<^ smaller than the magnitade of the enterprise 
might suggest Utis point being placed beyond doobt or con- 
jecturC) the qneetion naturally fellows, What would be the in* 
come firom the Tehuantepec Bailroad, and firom what sources 
would that income be derived 9 This is a most important in- 
quiry : for unless there was a probability of its paying a divi- 
dend commensurate with the cost of construction, repairs, aad 
keeping it iu travelling order, no capitalist would l:e dibposed 
to invest his means in tlie enterpribe. That such a probability 
eidsts, nay, that the income to Ije derived from the undertaking 
would certainly be such as to amply warrant the necessary sub- 
scription of stock (separate and apart from considerations of a 
national and patriotic character), there is hardly room for a 
doubt. Tlie s(»urccs from whence this income would be gath> 
ered are twotbld, viz., the through and the way traffic ; which 
latter, though apparently iriBigniticant, would be found more 
important than might be imagined. 

If we look at the map of the American continent, it will 
be seen that the Isthmus of Tehuantepec is the most fhvor- 
able point at which an inter-oceanic oommunicaticm can be 
established, whether we consider it in reference to the United 
States alone, or to the American, European, and Asiatic coun- 
tries. From Europe or the United States to the Pacific it is 
the ahorudi ruutu vi' any, cilliur liuw in operatiou, or that is at 
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present ocmtemplated. Uiib is deaiiy exhibited bj the lollow- 
ing table, showing the respectiye distanoes from Enf^d, New 
York, end Kew Orieans, to the port of San Fnuidsoo, in OsH- 

fornia^ bj the routes of Panama, Nicaragua, and Tehvaniepec, 

compared witli the voyage's from the ^ame }tlaces round Caj^e 
Horn, and sliowing tlie dibtaiK > - each would respectlTel)^ save 
bjr traveraing the American IfitUmus. 



Voyage U» 8te nrntooi 
teCMUtanhk 




FkMHMU 


nkiSiML 

Nan Miles. 
7041 

4531 
87€1 


TlltlMlllllll 


Apom SngUnd (iIo}>Art } 
ure from the Lixard ) j 


Kau. UiUM. 
13,624 
14,1^4 


Null. Miles. 

Am 


Nbu. Miitio. 
667! 

8704 






luved via 


tared vta 


Distanco 


" by N«w OrlMUM ... 




Nstt. UUfls. 

6122 
9202 
9809 ' 


Nsu. MUea. 

10^7 


Nan. Mil«t. 

6968 
10^90 
IVSIO 



These figares cannot bo disputed : they are, indeed, of that 
dasB which are not figures of epeeeb.'' It is therefore plain 
that the saperiority of Tehuantcj^cc over all other routes is im- 
measnrablj great; and (considering the identity of conditions 
and the limited distance between Panama and Nicangna) we 
may, in a discnssion of relatiTe advantages, regard them as one 
and the same point. The geographical position of the Tehnan- 
tepec Isthmns would at once secure to it the whole of the Tsat 
trade and emigration in^ich have sprung up between the Atlan- 
tic portion of tlie American Republic and the new State of 
California on the Pacilic — a ti-ade which, when we consider the 
short time that ha» elapsed since our acquisition of that terri- 
tory', and the still shorter time that has intervened since the 
discovery of the ^ohl mineji within its bosom, i?! iinef|ualled in 
the history of commercial intercourse. Tliirt trade and emigra- 
tion will inciease &oxn year to year, as long as the gold deposits 
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am vneibaiisted. The Hon. Chmtge Jf. IkiXlM^ in a reocnt 
Gottiniiiiicatioii, eaya: 

••I cannot resist the impression lhat this junction of the two oowms of tlie 
Isthmtia of Tehuuntepec would Americanize this va^t and augmenting portion 
of the commerce of tiie world. It would give to the people of the United 
suites the overwlidming advantage «f a& slnMgneiit* by ftiUy on^Judf, of ge- 
dgnpUoal diitaneeib Agidnit tlie nttditiila of Ewofie II wwU giro cm 
two TojigM to one. Tlieie is sonioely * ngloB in the liaiUess South See, 
with wfaitth a trade would be Inenlivek that eonld not be readied by then in 
half the time that would be consumcMi by English, F^eneh, Spanish, Dntd^ or 
Swedish navigators. ' If,' says Mr. Scarlett, * this scheme were realized, It has 
been calculated that the navigation from Philadelphia to Nootka Sound and 
tho month of the Columbia River, which by Cape Horn is now five thousand 
i> :if^ui-s, would be r^uced to three thousand only.' In fact, the reduction 
would be greater. But, at this rate, what would the reduction necessarily be 

regards the navigation, in UiaL direction, irum New Orleans, Mobile, !SL Au- 
gustine, Savannah, and our entire southern aea-bosid! The interchanges of 
eommodltiea between our great and teeming valley of the West, and the rkh« 
and rldng refpon of tiie Paeifle» wonM be aooompliahed almost at the mouth 
efthelfiaaiialppL'* 

The following table exhibits (as nearly as can be ascertained 
Irom the most authentic data) the number of vessels and pas- 
flengers, tons of freight, value of gold, and average weight of 
mail between California and the Atlantic States for foor yean, 
ending Bee 24, 1851. 





No. of 


No. of 


Tom of 

Frt'ii^ht. 


Gnu. 


ArenKo wpiuht of 
Mail per aUeauMr. 




1183 
71 


227,001 
14,521 


46,584 
425 


1 1138.620,400 


(17,000 ibahvst) 
9000 








Total... 


1254 




47/)09 


$138,620,400 



Ta tldfl nunber of passengen may be added wlio have 
gene by aea aiomid Oape Horo, making a total <i€ 488,968 pv- 
wna-— of whom only 8100 belong to the year 1848. In eider, 
however, to arriye at a yearlj average, we may flalialy leave ovt 
Hiat year, and divide the to(al nnmber of passengen by 3 (rep- 
lesenting leapeetively 1849, '50, and '61), which gives 141,320 
ai the lowest annoal estimate of emigration between the Atlan> 
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tic Suites .'ind Oalifoniiu. Tlie receipts arising frum ibis t>uurce 
aionu would amoimt to u large Bum, and jufitiiy the commenoe- 
ment of the Tehuantepec road at the earliest day. Nor is it 
unreasonable to conclude that even the eadstiDg trade and emi- 
gration would seek a ronte so advantageous in point of time and 
distance as tliis is proven to be. But there ia a reason moie 
cogent than all this, which will go £Eur to secure to the Tehnaib 
tepee Isthmus the California trayel. We allude to cUmaU. In 
forming an estimate of this, personal eo^ii&nmoe is, beyond 
question, the best criterion. During a residence of eight months, 
ux]>osed to every danger and privation, camping uightafternight 
in the open air, not a solitary case of malignant fever or dysentery 
occurred among the (more than £fty) members of the surveying 
expedition, who returned in health at the close of their labors, 
delighted with tlit- salubrity of the aliiio.sjJjere, the purity of 
the water, and tlio maguiliconco of tlie scenery of the Ibthmus. 
la judging of climate, howeviir, uit'lical men are perhaps most 
competent to give an opinion; and the intelligent reader is re- 
feri'od to the report of Dr. Kovaleski. appoTided to the article 
(m Climate,'^ for an exposition of the aauitary condition of Te- 
huantepec* 

Having now shown the great advantages of the Tehuantepec 
route in point of time, distance, and climate, the next consider- 
ation is the harbors on its coast, and their fecilities for the recep- 
tion, shelter, and safety of ships ; for without these reqnisitea 
the projected oonmiunication woidd be an idle dream. Fortu- 
nately, the results of the survey show this is not the case; and 
the relative merits of the points selected are so clearly set forth 
in the reports of Hr. lh»tour on Yentosa, and of 1^. Temple 
on the Ooatzacoalccs, ^t a repetition of their numerous ad- 
vantages here would be superfluous. In connectiou, however, 
with the gratifying results obtained by the Ilydrographic En- 
gineers, the practicahUity of the Isthmus j)orth liaa been fully 
demonstrated, as will be seen by the letter of Captain Mott, of the 
steamer " Gold Hunter," and of Captain Foster, of the " Alaba- 
ma," which will be ibund in anoth^ part of this work. Without 
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dnnving any inyidioiu diatinctioiis, UtUe is therefore hasarded * 
in the assertion that both Yentosa and the Goatzaeoalcoa are 
superior in all respects to the ports of Panama and Nicaragua — 
a superiority which will, be greatly enhanced on the completion 
of the projected improvements — especially when we consider 
the loBs of time, and damages to cargo nnavoidably resolting 
iroiii distant lighterage iia Panama, and the terrific violence of 
the jpapagayos along the Nicaraguau coast.* 

One of the readiest sources of revenue to the Tehuantepec 
Railroad, would be the products of the imiaeusu whaling Heet 
in the Pacific. In a corn niunicui ion to the Hon. J. A. Rock- 
well, made during the second session of the 30tli Congress, this 
subject is so thoroughly discussed by Lieut. Mamy that we quote 
Mm at some length. It is proper to state, however, that this 
estimate of retoms had reference only to the income of the 
Panama project As its application was admitted with regard 
to that route, it is presumed that no one will question its exten- 
sion to Tehuantepec, where, firom all that has been shown, the 
aignment applies with a force which is precisely equivalent to 
the superiority of its advantages over Panama. lieut Maury 
aaye: 

** Aceonliiig to the Whakman^s Shipping List, of Jan. 9, 1841^, published at 
New Bfdiorcl, lliere were at that time uut upon the high hcaa a wludij»g Heet 
of 613 vessel's enrryliig, in rouiul mmibere, 200,000 iona. We subjoin a com- 
parative blateueut, drawn from the same authority, as to the quantitj^ of boue 
and oil (speriD and right) imported ton the last nine yeara: 



* In the raoent work of Mr. Squier on Nicaragua, we find the following 
** Hiore id one graml uLjection to tliis port (Sao Juan del Sur), as alto to all otk*r$ 
which fir«; foiuul on the cox?t of the Pacific parallel to Lake Nicirnf^ia, tIz^ the 
cJiaracler of the prevaiiiitg wiiida Thuae are called paparfnyon, hterally parrots, 
probably from the crooked bill of that bird, which iiluBtraUi«i their revulviug direc- 
tkn. Thflj render approaidi to thia partial af dia ooaat t^nmety diffimU* They 
pNTail from Pnata Beiolada «n tlia nortK to Oapa Telaa oo the oooth, a diatanea 
of not Sv from two hnndred milea, and are suppoeed to be CMised bj the north- 
•Mt trader, -n^hich, an I have said, sweep entirely ncrof s the continent and Lake 
Nicaragua, and encounter other atmospheric currents on the Pacific. These trades 
are strongly felt, blowing off the sliore for a distauco of tiftcen or twenty mile^ 
beyond wliiuh the eufitiictiiig or revolviog winda, or papugayod, comxatuico."— * )''tt^ 
mrMhvdJUbkm't Voyage tmtti At IFavAi vdL i« 18«L 
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The present valae of sjH?rni oil i8Hl.40 per gallon, hut ustially about ^1.00, 
*qual to $32.00 per barri'l The value of whale oil ^10. ."ii per barrel; and 
of boDe 33 cents per poiiiul — equal to ^4,519,744 for the average of sperm, 
$3,473,288 for whde, aod $367,110 for bone: Total, $7,356,142, aimually 
fitbed vp out of the ms. This ii « ftnm fiur graator than that whkk is an* 
mully gathered for conuiieree out of all our mapuficeot foreeta. 

We are not able to etate the preciee namber of veesela employed in the 
Padfie» or how mneh of Ihia aeven milliona and a third ahonld be credited to 
that oeean, though in 1846 there were 292 vessels lishinir on the nortbweet 
coast alone; and they took, while there, 253,000 barrels of oil. We may 
safely assume Ifiat two-thirds of the \^hole uuuiber of vessels en^^ed are 
employed in the Pacific; an<l that three-fourths of the nil taken come lbenoe» 
for the vesseb of the Pacific are larger than lhu»c in the Atlantic tiahery. 

This would give for the Paciiie, iu round numbers, 400 vessels, yielding ai^ 
Dually five millions and a half of money. 

Hie eoflt of ontfit and veaeela for tUa fleet ie about $98,000 per vesel; the 
avenge length of a voyage (mein of righAand aperm whalee) la three yean; 
of which one-ddrd la loat in going and retnming from the whaUng growida» 
lyrag la port to re-eooper, rafreih,^.» leaving bot two yetmof actna) fiafalng^ 
or eight months in twelve. 

The rale of insurance upon Teasels and outfits is three per cent per annum, 
and the legal interest upon money invested in nhips and outfits, which make 
no return until tlic end of the voyage, ia MX per eeoU The lose by leakage ia 
five per cent, during tlie voyage. 

If thi.M oil, tiiun, instead of remaining on board llic vessel from one iu two 
years (for that which is taken the first year remains on board two yean, and 
thati^iffh ia tsken the aeeond, one year), sa dead capital, eovld ho sent hoiM 
aoPMs the Isthnna at reasgamble toUa, the gilna weald be gieati Hmt tlww 
w«dd baa saving of both time and sobatanee; the lealmge would anuMuii la 
b«t one per cent, instead of five; half the time, at least» that is now employed 
b ccnaeqaence of havlag to desert the whalee to cooper the eil» reiti and 
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fresh, would be naved ; the whnlini,' year mii^'ht he made to consist of ten in- 
stead of eight mouLhii, with, of course, a proportional increase of profits on 
the origimd outUy fiir addttloul two tnontlM of fishiiig ; tbe vmmIb employed 
In tbe burfiniM, Meid of bsiog large ships, capable of hoMing 3800 bftnvlo— 
tbe proeeede of three jNie-^onld be emell ihipe, eepeble of holdfaig only 
one yeii'e gethering; and the ooat of smeller vends, eay one-third the aiee 
of tboM DOW employed, iriBtcad of runniag up to $98,000 each for vemel 
and ooftfit, would, by a libecaL estimate, be brongfat down within half that 
■urn.' 

R.Hti mating the charge per ton for storage, freight, and hnndiinc, nt the 
enormous rale (»f )|20.U0, or 8'-? Oo per barrel across the Isthmun (this is 20 
cvai*> jK-r ton per mile over failroad), and the freight thence to the United 
States to be $1.00 per barrel, or $10.00 per ton, the following comparative 
sistement Is obtainsdf in lUnskntiott of the impottanee to thb intnest alone of 
sneh a eoramnnioation: 

Ou(^ and Eiepemenf Vessels on a Three Ytari Wkaimg Yefagt In 

the Pacific Ocean. 

Coet of 400 vessels of 2800 barrels, at $28,000 $11,200,000 

^ per cent interest on same for one year ^ 673^000 

Three per eent insnnmee on same for one year SSOjoOO 

Ten per cent, wear and tear on cost and outtits 1,1SO|000 

Two year's interest on $1,833,333> being one-third of ihe^alue of 
oil taken during three years, of which one-third is kept on board 

ship, dead capital for two veais. * 330,000 

One year's interest on oil taKen «econd year. .................. 1 10,000 

iieskaffe, being four per cent on $5,500,000 330,000 

Anond average dtahnrsMnent per ship, $3000 800,000 

(Mglnal otttfay and eacpenses of one yes/s whaling in Padfie . . ..$14^078^000 

CmKCf tad Receipts. 

Value of vessels and ontfits aflw one yearns wesr and 

tear $10,080,000 

Valne of eaigoes retained 5,600,000 16,680,060 

Gross profits $809^000 

Per eonlin: Supposing a co«UttanfeationnoroestbeIsdinine,aindtheifidisHng 
bosineas to be revolntkmiaed by the anbatitotion of feoMie of on»ttird tfie 
pieaent tixB, and half the eoat, and by sendiqg the oil hooM oooe a year: 

Cott of 400 vessels of 988 tons, at $14,000 $A,80O/MW 

Six piT cent, interest on (*aine for one year 33^,000 

Three per cent, insurance on same for one year 168,000 

Ten per cent, wear and tear on name for one year 660,000 

Annual disbursement per ship, n looo 400,000 

I.06S by leakage*, one per cent, on §6,876,000 68,760 

Freight, railroad, of 48,340 tons, at $30.00 per ton 970|800 

FMght thence home, st $10.00 per ton 488^ 

Origimil outlay and expenses of whaling one year, and eendSng pro* 
eeedehomeby laUroad $8,888JM0 
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Cndii* and BacoftM, 

Value of vestiels and ootfita, dednetiiig one yeai^e wear 

and to ir 85|M(MM)0 

Value of bone and oil collected by fiebtng ten monUu 
instead of eight months e^75«000 11,915,000 

GroHH profits via railroad ••• 08^83(6^000 

Gross profits aroond Cape Horn MSjOOD 

Margin in favor of the nulroad, on account of the wh*- ' 
Bng bnaioMB t8«4M,0fiO 

Two milUont and a half is a lifgtt margin ; but thero la room for a laiger 

margin. Whether the national wealth would be increased to the full extent 
of it or not, it is I'vident from the cxliiliit that tlio communication, in reference 
to this one intercut alone, is of sutiicient national imporlnnn^ and magnitude to 
command the moAt attentive consideratioD. The prospect of gain is, to say 
the least, invilingJ 



It is muidceasaiy to pnniie the source of leyenne deriyable 
from the Pacific whale fishery auy fiifther. Its ezistenoe is in- 
dispatable, and it onlj remains to oonstraet the railroad fbr the 
certain secnrit j dT a greater poitioii of this woik. 

The opportunities for whalers to refit and replenish at Ven- 
tosa are too apparent to require comment. 

The next point of income W(nil<l be the transportation of 
Wentern produce and domestic fabrics to the shores of the 
Pacific. According to the most reliable iiit' innation we have 
concerning California, that new State, in conse(|uence, principal- 
ly, of the absenro of rain in the summer months, never can be, 
to any extent, an agricultural region. Enough of garden vege- 
tables, and perhaps of esculents, may be produced in the valleys 
for the use of the population, although this even is to be doubt- 
ed, bat for cereal food of all kinds it must unquestionably de- 
pend upon the Atlantic States. Doubtless, lai^ quantities 
ooold be raised in Oregon, bat agricnlture in that territoiy will 
not, in all pK>bal>ilit3r, become a leading occnpaftioii as long as 
the gold of Oalifomia offers snch prospects as it does for the 
apeedy aocnmnlation of wealth. As it is, a great many farmen 
in OrsgOD have fiNrsaken the plough and the dcUe, in the hope 
of amassing money more speedily in the mines of Oalifonda 
than hj tilling their fields at home. 
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Within tlie past two years an enoirnons sum of money fans 

been expended in the purchase of flour, produced from wheat 
;,'rown in Chili and other tSontli /viiicrican Kcpnl<lic;, rjid a 
proportioiiato Rum paid in duty to the United States govern- 
ment. 'Yhlr, «liity, c niiMiu'd Avitli the saving that could be 
etiectcd in eendiug liour from tlie Atlantic States, rin the Isth- 
niiiR of Tehuantcpec, would be virtually a prohibitory tariff 
against the admission of flour from those countries ; and while 
the demand would stimulate agriculture in the United States, the 
transportation across the Isthmus of what would be reqnired for 
oonatimption in California^ would add largely to the receipts of 
the railroad. Again, so long as California preserves her identity 
as a mininff 8tate, and her people their present character, she 
cannot, in the nature of things, become for many years a manu- 
/aeturing region. It is plain, therefore, that her dependence in 
this respect mnst be npon her Atlantic sisters, and the measure 
of the demand will be eqntyalent to the golden inducements 
which she offers for rapid and speedy settlement. 

Some idea of the dependence placed by tlic people <'f (Jali- 
foniia on the cro[)s of South America may bo gleaned from the 
following extract from the Alia California of Dec. 15, 1851 : 

It is now twenty-eight dayi since we hftve had on arrival from die Amort- 
can Atlantic ports. Thi^ cansea more firtnness in many articles. The arrivaLn 
ot fkfXiT have alHO been very amull, including a certain number of pnmds (we 

forget how many), n.M reported in one of the papers from Oregon. 

The attention of wlifat-jjrowcrs in ('hili has been much interfered with by 
rocent iJi-<lurl>anceii tliere, aiid nhould they continue to tins month, which is 
the period ol' Maving their grain, llie rcsuUa will be unfavorable m to expecLenl 
supplies. The newa iW>m Valparaiso baa had auffideot effect to cause parUee 
who o^red to aell on Hatarday, to put their prices ap comdderably.** 

These facte, in combination with those expressed in the recent 
report of the Secretary of the Treasury (showinr^ a balance of 
trade against us for the year ending June last of $38,000,000), 
clearly indicate the neceeetty on the part of the United States 
government for the adoption of some measnres which shall 
iCnd to create other markets for export than those we now have. 
Already we see the anomalous picture of two sectiona of onr 
oonntry suffering from this canse— the one from the want of 
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demarid, and the other from the want of supply. The remedy 
of the evil con'=iBt> simply- in the fiemirity of soine route that 
shall guaranUf cheap and rapid traiLsit. It is unneceedarj, 
after all that has heeu advanced, to designate which is $h&rU9t^ 
healthiest^ and best. 

Another oonBideration, of perhaps more importance than any 
of the preceding, is the fact that the constraction of the Tehuaifc- 
tepec Railroad, in view of what has been stated, will create a 
revolution in the canjing and passenger trade between the 
Asiatic and the Emopean worlds. This will be hastened by 
forming a line of steamships to connect San Fntnctsoo witii 
Macao or some other port in China. Daring ihe last sessiim of 
Congress a project of this kind was &vorably reported upon by 
the Committee on Naval Affim, to whom it was referred. On 
this subject the Committee say : 

'*The acqnisitiou of Calilornia presents facililics for trade and intercooree 
with C'liiiui which ought nut tu be neglected. It is believed that Hteamer.-i can 
resfularl) make the voynj^i- tVota the Bay of Saij FriUicijico to Cliina in twenty 
ckyH ; and by the drcuilous rtmte ovtr the Isthmus now necessarily uscUy* com- 
munication is maintained between the weeteni eoMt tad our Atlantic cities in 
little mere then thirty days. Thve the eetablisbment of a Une of eteMiien on 
the Peeifie would piece New York within leae then aizty degre of Meeeo. The 
trade with Chine in aoiiing veMele* whieh go aronnd the Cepe, now leboie an. 
der a greet disadvantage in the length of time required for the voyage. It 
mej be assumed that an average of ten months b required to make the re- 
tnm ; and the voyage from Europe to China and back, may be considered as 
oeeiipving^ an Jiverage of full twelve months With the faeilitiefl now exist- 
i:iL,', ;i;id with th*^ addition of the Pacific line proposed by the mernorialisis. the 
communieution between Liverpool and Chinu would he reduced to sixty days, 
and the return of an adventure IVoin London to t iiinu might be received by 
the way of tlie Uniled Slates in lesa than five months, leas than half the time 
nowteqnired. 

* The eommeree of lodie bee always eaMed the nation enjoying it The 
exporte of Chine have so mndi ntlne in proportion to thehr bnUt, timt thej eaa 
wdl affind to bear the eoet of eteem trenepertatioiL WUh all the edfenlagee 

which will be possessed by a line of « ateaniere of enormous capacity for 
IWght, wearing the flag of the United States, commanded by officers of tlie 
Navy* making their trips with regularity, and much more speedily than on 
other routesiit is certain that the rich stream of Eastern commerce would How 

* The Committee refer to Panama. 
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ifllo the Unittd Stntct; tiiat mw nudMls woaU be opened emoag the denie 

populalioD of the East for our varied prodnotione; end thai a great ineneie 
of pabUe menac would result from increased importations; nr.d if goods im- 
ported be not cntored, but warehons^, vast advantage would follow to oar 
pommcTfial and shipping interests. ShipporH of goods to be warehoused and 
sent to a more favorable market, would necessarily draw on their consifrnoes, 
and the additional great commercial advantage of exchai^e would Uius bt* se- 
cured to our merchants. 

The oompetiton for the Cfaua tnde are the Britiab and American mer- 
ehanleL The eommeree of the United Statee with Chfaia hee been ateadily 
iaevaMteg, and it cia eeiieelj be doubted that the eentempiated fheOitgr of 
eeiwmietlhwi bj eteam will gi?e to ow enteipriring eountrynen adf«nta|^ 
whieh caimet be eouitemUed by thoee of any European nation. 

One Aegreaiest and most important effects of the eonceatroHon <^ this com' 
merre a! xome foinf in the Bay of San Francisco (where must necessarily be lo- 
cated tht depot on the Pacific), and the extension of rr^tr intt^rrmir^e with the Asi/rtie 
natiiyn?. wouid be to hasten the adoption of some practicable plan for coriurmni^ 
ihr 'ivo i fceans by a railroad across the conlinmf ; thus binding together ttoo imdely 
separaled members <f uur confederacy, not only by the moral u^iueiux of the same 
catuAudim and Ines, but by anaOitr link ni fAof eoal wfiltm ef w^trovement by 
wkiA omiaioii tot^are it to H bo greatly promoted, tmdbif wMA dam Ae 
reaiote 8kriM ef Cid^rma mi ifte eoCemnnoKf poete*mmt ^ Ae Omfed AMie 
em be brought into those eitsy end ittlimaterdaHons, andihateontkmi imercourte 
wMdi tfiyite to fit5fiif bdteeen oQ parte ef Ae emie g o vernme nt **' 

This picture is fur from highly colored. All tho a^h autages 
which are foreshadowed in the Keport of the Committee would 
assuredly How, not from the establishment of a line of steam- 
ships alone, but principally from the opening of a raihrcmd to 
connect the Atlantic with the Pacific oceans. Such a commu- 
nication would of itself effect the revolution we speak of ; for 
whether a line of steamships be built or not, the whole of the 
oommerce between England and France with China, and be- 
tween the United Btatea and China, shoold in the natore of 
thingB ptaB over this ronte in preference to any other. Hith- 
erto England has had the adyantage over na in the Pacific and 
Indian trades. lient Maiuy, in his letter to the Hon. Mr. 
Ro^weU, saya: 

** Owing to the course of winds, the direction of currents, and other phj^eal 
dHnmataaeee* Biitiah mefdumta aie ten daya* aail and upwarda neaier than 
we an to an the nurketa of the world, eaoept thoee of the Caribbean Sea and 
MfofMiaitoo. nieyarenextdoortoall thenav&etaof Earope; toBniO,' 
to Gqpa Horn, the Ca^ of Oood Hope; and, coneeqaently, to all the parte 
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beyond them, they are practically aomo ten or fifteen days* sail nearer thmn we 

;ir»'. A Vf Mst'l from the United Stsitea botind to the Southern Hemisphere first 
Mails nearly un ci.st courH" until she arrivon in llie vii iiiity of the Azores and 
('anury Islands ; hIh; thcu yatd htr luad south l\ir tlio tirat time. Now, while 
the Amcrkuu vesttel la iMiiliiig tiiia route, Has Koglittli vtsatiel thiii mi led ou ibe 

— medy fortlwMWMrfcatt— pMi«dtiwi» WiiMlp tmd UUtm hmwty. 
Forlfatt MMM Ibid llw da y«irfa Itlaadi m «me Iw otMbtm day* 
linn I Ui Ff^liiifl thill fn ftiiMiiiiii. fPimhiifl h lint imuli iwnii In Umfliiirti 
«ni lliiehiihinB; for TCMeb gcMoOlf, whsliier trim Oie UbIImI BMm «r 
from BnglHid, are in tho haUl of ptaaing by these islands oa tiidr wij thitfcw 
Therefore, the Englishman meets the American in all the marketa of tht 
world, except those of the Golf and Caiibbean Sea, wilh the advantago of Ian 
days and upwards. 

•* Notwithst.'tnding this disadvanta^ro, the United Slnte«. in their commercial 
ra«e with Kiigiand, have for Uiu Ltst fitly yean* been gradually giiioing. They 
ij&ve been coming up all the time, and at Ust the contest haa become so close 
thut England b Inudly « tbfoai-tateh afaead. Oit tlv»«gh thk bUwuii 'Ua- 
«le Sim* wQl then turn th« comer, and BBgfaiid will be dirtaiwied laatead, 
tlum, of meedng^is in bdia, China, and evon on ow own PidlieeoMt»witti 
4bo advmtagiB of some ton days* sail or more, the aoalea will be tomod, and 
weahiU hare tiie advnntnrro of some twenty or thiity days, tfams maidngo 
in onr flnror of thirty or foKy days nnder eanvaa" 

Bnt the proof does not rest on Lieat. Haniy alone. The fol- 
lowing extract firom (an eminent English engineer of the preac«it 
day) Allan Mftcdonnell's project of a ndlroad from Lake Supe- 
rior to tlie Pacific, will bo read with interest: 

Witliout directing attention to the trade cnrriod on fhroiig! out tl:'> Pacific, 
by France, by Hollnnd, and other nations of the European eonlinents, im aUo 
by the United States, let no look only to Bngland. 

Import? into Grmt Britain from the following Porii: 

From Bcng-al, >f:idrn«, and Bombay, as taken from Hunts 
Merdumts' Magazine for March, 1843, including all to 
4Sontineotal Burope, and North and South Anienea» an- 
nually £13,000,000 

Leaa for the amount to Franoe and America 3^89.340 

From Sumatra and JaTa 316^16 

Tlte Philippine Islands 34(5 fW2 

New South Wale^ anrl Van Dieman's Land . 1,11 8,088 

Mauritius • 800,593 

CUIi (wrtifflated) 1 ,600,000 

" u>oo,ow 

£14,497^49 

From China, total amount of voriuus producuous 6,000,00i) 

£19,497,349 
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•To wMoh mutt 1» idded Hie eayorCi from OiMt Britain wUsh wa atnt in 
«xd»iig« for the tbove produetioiit. Hie imports and expotto of the Doteb 
Eietlndie» and the Fiiendi Beat Indiee abonld abo be eonaidflfed, aa alao the 
ezporte and iiniH»rtB of the United StateiL'* 

Hie lame writer, while arguing the neoeeaily of OTeroaming 
hj a/rt the naXwral advantages which m within the reach of 

the United States for constructiDg such a communication as is 
here proposed, and while urging the feasibility of biuldiug a 
railroad through the British American Possessions to the Far 
cific, savs in reference to the Isthmus route : 

*' Through her {Geographical position ihr United States can morp rpndily av'ail 
herself of Uio Ucuelitd to derived from tliis coura« tliau any other natioa. 
Her fleets would steam in onu uubrokuu line through the Gulf of Mexico ; her 
tiaval power would overawe our eettleiuents upon ih^ uorthwest coasts , tuid 
her inllnence extend itaelf th'ronghont all onr Indian poaaoanpns. The Maiw 
qneaaa Island^ tn eaoe the project he earried into effect, lying directly in the 
roate of the navigation to India* would at a etep advanee into one of tiie moit 
ivpoKtantnivitinie poita in. tlie worid, whUel the Sodaty lalaad^abo inthe 
possession of FraneOi woald cnhanoe immensely in their valne; more than aU, 
returning back, the vcsbcIh of ull Europe would ere long procure their tropieal 
productions from the newly nwikentnl islanclH in the Pacific Ocean : in just the 
degree that their value would increase, the West India posiseHsione would de> 
prociate. ♦ ♦ ♦ The power and ndvantafr^'^ of Saint Helena, Mnuritimi, 
CapetowHt and the Falkland ibiuud:^ commanding the passage round Cape 
Uorut woald be tranaioRed to New Orieaaa and other dtMa of the UnUed 
Slatee bordering upon the Golfof MmiBo.** 

In the construction of the Tehnantepec railroad these conclu- 
sions arc irresii^tible. "National predilection cannot prevent 
freights from taking the course which is .^jKodiest and cheapest. 
The whole of the East India carrying trade inxx^X theretbre npeed- 
ily fall into our hands.'' Tlio pnwf will bo found by comparing 
the routes irom £ii|^aiKi to China, via Panama, Suez, and Te- 
haautapec. * 

livcrpool to Oanlon \ ia Panama 16^684 sdles = 50 dayK 

via Sue** =54 ** 

« " via Tehuantepec 13,426 " =40 " 

* Length of passage from Soutbamptoo to the undermentiooed port% inokiding 
all aloppagefl : 



To Oibraltar 7 daya 

TbMalfa .11 - 

To Alexandria .'16 ** 

ToOoDstantinaple.... 16 " 
ToBoBBfaar M " 



To Ceylon 42 day^ 

To Madras 46 " 

ToCalcntta 48 <* 

ToHoncXenf M * 



\ 
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la our eBtunate of the time upon tfaeee rontoB, the speed of 
ooean Bteimen hw been calcolsted at the nte of thirteen mflee 
aa hour. The average has been dednoed from passages of the 
Atlantic steamers to New Tork, from September 21, 1850, to 
January 1, 1861. 

The time npon raiboads has been oompnted at twenty nules 
per honr— a rate assnmed from the general operations d rail- ' 
roads in the United States. No deductions have been made for 
stoppaeres. We have tlxiii^ht the difference of twelv e dava suf- 
ficient ti> ( uver all .stoppages and lo.^s ol' time 08 to the Suez route^ 
whiiBt the time lost hx stoppage iip'-n the Panama and Tehnan- 
tepec rout( s he ab»»ut equal ; these routes across the Pa- 

cific heiiiir i'lentieal tVuni a point oti" TehuauteptX!. 

Tlie ocean distance on the rout© from Liverpool via Panama 
has t>een taken from the report of the Hon. Mr. Rockwell, in his 
able report to Congress, from which wc have before quoted. 

A writer in Bow's Review thus disposes of the qnestion 
of distance, as compared with Tehnantepec: 

"The advantage otiored by the Tehuatito|>ec route, to compensate for i\m 
increased length, is the saving of (teu dktaiicea from each direcLion to its 
termini on the Gulf taxi Padfie, being 1200 miiea mt\h. of Panama. This 
Mving in Me diBtuoe is estimitted at 1700 mOea, in niakiiig the trip from N«iw 
Qriauis to 8aa FraneiMo; the diataoow being stated at fiOOO ndlea ftora New 
Olleaiia to 8aa IVandaeo, by way of Panama, and aa beiiy only S800 by way 
of Tbhnantepec ; and being from New Yoric to Saa Fniidaeo» by Wl^ «r 
Panama, 5Sd8 miles, and by way of Tehuantepee only 4744 ndlee— beiqf a 
savings, by Tehnantepec, of llOOmilee. This immense difltirenee in the sea 
distances, other things being equal, would «eem to be cooduaive in &vor of 
the Tehnantepec route.** 

It is unnec^sarv to add any thing to this. The position is 
defined, and tlic immeuse saving in yo'^ni of time and distance 
by way of Tehnantepec cannot be gainsaid. The same writer, 
aft^r aiiudincr to the project of constructing a railroad across 
the peninsula of Florida, says ; 

*It la a magnificent idea to dwell apon, that* fay tne conatnaotioa of 910 
miles of milraad, New Yoric and flan Fianeiaeo aie bronght within 4300 mOea 
of eneb oAer, and New OrleanB within 3000 miles ; Uina entting off neariy 
lOyOOO milea e# the voyagn ronnd Ci^ Horn. And it wOl not be deeaaed an 
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wtMfigmi wjipodtioa, that, whra eominrntad, SO di^a witt tnAee to vmhIi 
Sin FkiBdMo ftom N«w Yoik, and 16 day* ftom New (Mmh.** 

Since this was written telegraph lines have been established 

between the northen> cities and New Orleans, ae far north, 
indeed, ab Montreal. It follows, therefore, that by the way of 
Tehnantepec, San irancisco, and New York, Monti oal and St. 
I^uis will be brought within sixteen days of each other. This 
certainly is progreflein^ with the spirit of the ag^e. It is nn- 
necessary to alhide to the importance which tiiis rapid com- 
rannication would e.xerciee on the comtncrce of the counfry, or 
on the revenues of the company. Tliey can be perceived at a 
glance, and need not be pointed out. But what can be said of 
the tremendous revolution that is destined to take place in the 
course of oammeree between Enrope and the East, when the best 
oonneetioa between the two oceana is established t Doubling 
the stonny cape" will then be unknown, and ^ voyages" mnmd 
the world wiU be changed to trips" otfrMt. The American 
cODtinent will then become the erUrepdt ibr the commerce of 
the muvene, and the United States the ^ mistress of the sess.*^ 

The Tehnantepec ronte is, of all the routes proposed from the 
Atlantic to the Pacific Ocean, the trae American ronte. It is 
the route which is entirely commanded by our possessions on 
tho Gulf of Mexico, aud not domineered over by any liritinh 
possession what ever. In case of a war with (treat Britain, our 
vessel?, I'uumi to Chas^res, would be obliged to sail almost Tvitli 
in |iim shot of the British forts at Jamaica, while any number 
of men aiul provisions could at any moment be sent down from 
IJew Orleaii.s to the mouth of the Coatzacoalcos. The Missis- 
sippi Kiver being the great artdry of the West, and the Missis- 
sippi Valley destined to be the great reservoir of the population, 
enterprise, and nationality of the United States, we are at all 
timQ9 better prepared to defend, occupy, and keep the Isthmus 
of Tehnantepec than any other position on this side of our con- 
tinent south of New Orleans. 

In connection with the establishment of a steam marine in the 
Pacific, to which reference has. already been made, it may ha 
wall to mentioo, ineidentolly, another important sonrse of reva- 
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nne lo the Tebiiantepflc lailroad.^ To the present time no coal 
mines of importttnce liave been opened or worked on any part 
of the Pacific coast contiguous to San Francisco, so as to be 
ATftilable for the topply of ifeeameiB. It therefore foUowSi as a 
matter of oonne, that until these romored coal depositB are 
mined and proYcn adeq^nate to the demand, supplies of this 
artide most be drawn from the Atlantic side. Bat the question 
arises, How is it to be sentf The answer will be £>und by an 
examination of the fiusilities for shipping coal down the Mi88is> 
sippi to New Orleans, and thence by sea 900 miles to the Coat- 
zacoalcoe River — from wliencc it can be transported to the 
shores of the Pacific b} lailruad ou the day of its arrival from 
the United States. At a glance this item of cml may app^r 
insii^nificant. Sii|)pobe, Lowover, that on the completion of the 
Tehuantepec raih-oad, th^ i\ thoiild be 50 st-eamers in the Pa- 
which bum an average of eSO tons per diem. Now allow- 
ing these etcamers to consume each 4000 tons in a year, this 
fleet would require, at the least calculation, 200,000 tons of coal, 
which may be shipped Irom Pittsburg to the Padfio, via the 
lUssiBsippi and Tehuantepec, in less than three weeks. 

Aiiother souiee of rsTenne would be the tolls receiYed from 
the United' States goTemment for the speedy transportation of ' 
supplies for the naval and military service in the Faeifio and 
the China and India seas — for it is not to be sui^x)sed that the 
government would not avail itself of the saving which could be 
eflbcfced by transporting its supplies amss the Isthmus of 
Telmantepee, in preference to sending them around the southern 
capes— a voyage which often destroys provisions necessary for 
the use of the naval service, such as bread, flour, pork, beef, Ac* 
This subject engaged the attention of the United States govern- 
ment during die war with Mexico. It will be recollected that 
when a treaty of peace wast i>ropo8ed with that rejaiblic, the 
security of a riglit. of way acr.jss the lBthmu.> of Teliuantepec, 
for the })urpose of forming a communication between the two 
oceaui;, was almost made a sijte qua non. Indeed, so much im- 
pressed was the administration t^f Mr. Polk at that day, with 
the importance of securing tliis route to the United States, that 
Mr. Trist, who was sent to Mexioo with the view of negotiating 
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a teeity, wiSibatmA by Mr. Bnohttuoi, tiien Seerataiy of 
Steto, in die following words: 

''IiMtMd off tl5,000»000 «tipiiliited to be paid by the fifth article, for the 
flzleiiaion d our botrndnry OTor New Heiieo and Upp r md Lower Caiifomb, 
you may increase the amonnt to my eniBi not exceeding: $30,000^)00, payable 
by Inatalmenta of $3,000,000 per annom, proviJed tho n^ht of passage and 
transit across thr Fsfhmv^ of Ti htanlcjm:, seeared to the United States by the 
ei^ith article of the ]^oJelt shall form u part of the treaty/' 

Tliis offer (pufRcient to bniltl two .svck rmlrond^ as the Tekiian- 
tepec company propose), it must be remembered, was made 
hffore the acqxiifiitiou of California, or tlie discovery of its gold, 
liow much greater is the yalne of the right of way naw^ when 
we consider the immense oonoeseion of lands embraced in the 
grants and the magnificent empite which has so suddenly epnmg 
into existence amid the wilds of the Pacific coast I 

In the opening of the Tehnantepec route the United States 
government wonld realise the most incalenlable advantages. 
Within a single week an army of 50,000'men might be landed 
on the shores of the Pacific, with all their mnnitions and 
appointments, withont exposing them in the slightest degree to 
the incursions of a V»\>t Indian fleet. Oui" nuval force in the 
Pacific and Indian sca^ would be permanent cstal)Hahmcnt8 
there, drawing their su}i}»lie8 from the United States in one-tentli 
of the tin:e now occupied for tlieir transjiortation, while our 
irrsTnensc whaling fleet, already referred to, would become the 
nursery of the noblest seamen in the universe. The world of 
the West wonld be bom again ; and the commerce, wealth, and • 
power of onr country increased, diffused, and strengthened in 
sneh a manner as to distance all competition and to malm rivalry 
a prepoeterona idea. 

Urns no especial reference has been made to the American 
trade with foreign conntries on the west coast of America. In 
liie reoent report of the Hon. Secretary of lYeasury, we find the 
ftllowing statement, which, while it exhibits tb^ extent and 
▼alne of that trade, indirectly indicates the infinence which 
California has already exercised over our commercial des- 
tinies : 
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Amtriem mi F^freign Ve$$eU te&acfc cleared from Portt cf tkf VmM AMP 

Ae Ymr miia^ Jmm 30, 1861. 
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Amenem mid Foreign Ve!.teh which enlcTiMi ihc Vrntetl States from At 9mm 
Ploou during the Year auUng June SO, 1860. 
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24 


4,195 




847 


1 wiws 


47 


11.840 



^ This tabular statement exhibits the extent aiul \ alue of onr 
foreign commerce in the Pacific, and the urcrent necessity for the 
establishment t»f w?nr intcr-uceuuic communicaii ai, v, )iich (in 
combination with the advantages arising from superiority of ships 
and yessels) shall enable America to distance £iiglAnd forever m 
the world-wide race for dominion of the seas. 

In theproBpectiye ship canal through Nicaragua the attentioii 
of our merchants has neoeesarily been diverfced from the Tehnaa- 
tepee route, notwithstanding the saTing in distance to he aooom* 
pliflhed hj it But, nnfortonatelj, the hopes which were fore- 
shadowed in the projected union of fhe two oceans are &Bt]j 
waning ; and the feasibility of a scheme so nniversallj beneficent, 
and so inviting as Nicaragua promised to be, is becoming, on a 
closer inspection, a widely mooted question. In the excellent 
publication of Mr. Squier, late Charge to the Eepublics of Cen- 
tral America, we find tlie following statement : 

* Principally whftle ships. 
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y petd l wnal miultfieiiibeof laigcr^iiMMknwIiiaiittilof SBOt> 
kad or Holliad. AHaMhg» Ibr tiie «ln of liurtitatiqg compiriMniB, thai a 
mml 80 feet deep, M feet wide at the bottom, and IM «t the top, would taSfy 
anawer to these conditions, we have the following comptntiTO reaolta^ in re» 
ifeei to tho amount of excavation ; 

CaledoDuin Canal 183,902,400 cubic feet 

Holland do, 422,400,000 « • 

Proposed do. on Bafll't Km 4,937,577,800 « " 

Thai ii to aay, apart from any other portiooa of the propoeed Une, Aa aiiyfe 
aeeejon Jrom Lake Nieanfgva to At Pmi^^kt would require more than «ni timee 
tlm amoenfc of eseamtfon peilbrmed in oonatmetliig the HoUaad Canal, and 
Jlf^timea that of the Caledonian Canal, wUeh, Drom the nature of the ground 
overcomo, lo<^ d^ affords the best standard of cdbnlatlon. At flio aame 
ratio of eqpenae^ fMi uetum aUme would cost fa50/)00,(HM) ! 

*• An open cut canal, therefore, from I^ke Nicara^a to the Pacific, to be sup- 
plied with wntor from the lake, on any Ihie hitherto mrveyed is impracticable^-' 
if on no other groun i, ertainly on that of cost. It has been proposed to avoid 
or obviate this objection by the eonsiruction of a tunnel, for i\ jmrt of the dis- 
tance, where the height of land ia greatest. Eul uny cunal designed for the 
passage of Urge ships which requirea the eonatniction of a tnnnel of any con> 
ridemhio length, is prima /ocie impraolieaUo. In the pertleiilar inatanoe helbre 
Wb if the open ontliDgo were eanied i^on either aide of the eonunit until they 
beeane 90 Ibet doepi yet there wonld atill renudn 6888 yards, or upwarde of 
three milea of tnnnelifaig, to be aeeonipliHh'ed. Bat neither Mr. Baily northe 
aoet daring of those who have made tUa aoggeation, have ventured to pro> 
poee a tunnel of this length. "Piey have suggested a tunnel commencing at 
an elevation of 122 feet above the lake, which would reduce its length to a 
trifle over a mile, but increase the vertical lockage from 128 to 372 feet. The 
fatal objpotion to tht^ plan, however, is a lack of water to supply the upper 
levels, and to lock down vessels both to the iuke and the ocean. Mr. Baiiy 
BUggests the collection of the waters of the little streanis and rivulets, by 
riamg on thia nanow isthmna, and the 'etufci/i^ of Artesian vdb^ to ftarniah 
die requisite aopply ! I have no healtation in saying, after passing over iheae 
b^^ta, that the whole amonnt of water vrideh it would ho poaaible to eolleet 
from theee aouroea, would not enppty the dmple kdkage, to aay nothing of 
tiw et^aratim of a canal of the kind required. 

* These few stubborn fects, unleaa eomo more ftvonUe line ehaU be discov. 
ered, must settle the question so far as regards a canal across the narrow isth- 
mus intervening directly between Kike Nicaraguaand the ocean. For although 
here appearH to hp the natural and most obviou.n route for iho work, yet ita 
pr:vi"tic;il)ility must In li sted by the same standardB wluch regulate the con- 
struction oi all works oi improvement and public utility.** 
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la rwm i£ tbeae obrk^a <iiScd:ie&, so wiiidi migbt be added 
tke )timer oces oi ditfano, iaef^dcncT of porte, aad nlml^- 
MM cf dltmate. h seem^ a ose^ess -t: itioo of tine to eoosider 
tbe eomfarl^^a of Naeari^;! ^ T^i-i^tepee longer. Exist- 
ing circaiii£!aii:«A varr&nt tie belief that even tbe holden of 
tbe caDai pant are doabtf si of tLe ptactlcabilitf of Adr pro- 
ject; and die increacc of clipper shipe vitLin the last jaar, both 
IB En^IaDd and the ITniUrd Statos, eondinTdr diovB dut ooo- 
fidence in the ultimate co&straction of the canal k being with- 
diswB. But withoat moz^x.!^ aBsertic^ that %bt imioD of Ihe 
two oceans is abeolarelv imjios^ille (for who can m tiiat term 
with oertainty now Ty^ it seems but reasonable to assert, tha| Ae 
^sicarajua Canal is wL '.lv impracucable in the nineteenth cen- 
turj. iiiii the 5>tern demands of commerce are only mi »re clearly 
beard alx>ve the expiring thn^e* of failit!? projects : and man by 
the whiles of art. is diliecntlv seckinsr to overcome the barriers 

nature. If it be admitted that iheTehuantepoc i-t};inus is tbe 
inoat availaMe p«:int — in respect of tiine, di^taIiee, eliiaate, 
cheapness, and practlcahilitv. at which an inicr-ocoaiilc commu- 
nication can be made — it follows necessarilv that the railroad 
to be constmcted most secaie a laige proportioii of the eoat- 
merce of the world. 

The additional gold discoveries in Califonna, particolarljr in 
Mariposa oonnt^, show that the preeioos metal exists in thi^ 
new State not oolj in ^ dost^" as it k termed, in the vall^,; 
not odIj interming^ in large qnantitieB wiih the native ^narta 
rock, bnt likewise in soft ealeateons slate, to sndr an eilent as 
to produce a village, yea, a town in its vieinitjr, as ft were in a 
single day I These discoveries will exercise a potent inilnenoo 
in increasing the volume of emigration to that wonderful re^^on. 
Oalifomia is daily taking a deeper root in the pitblie min4: 
already the voice of her people is heard in the Capitol, startlii^ 
even the most visionary with the boldncs?:, truth, and raa^ifi- 
cence of her inevitable destiny. Every day brings us intelli- 
gence of the' strides of the young giant; and every steamship 
that leaves ufi ia filled to its utmost capacity with energetic and 
adventurous emigrants, each of whom leaves behind him a fam- 
ily or relations and friends with whom he will correspond ce- 
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■peotiog the prospects of his new home in the West If aiich 
eorreflpondence should be of a character to induce others to emi- 
gnto, as no doubt it will be, it is not difficult to imagine the 
iiierease of travel from year to year. Indeed, there seems bat 
little donbt that the population of GaHforaia will soon num- 
ber half a millioii of souls, and that an empire will eventually be 
ibnnded on the shores of the Pacific, which, in wealth, resources, 
and power, will rival even New Yorlif itself. Tke toilsome jour> 
aey of a montk^ which now serves the emigrant and the return- 
ing adventurer in the youtli of his Western home, will then no 
longer answer the conditions of maturor years ; and witb a cliar- 
acteristic spirit, he will beek a transit which eliall keep pace with 
tlie rapid flow of his thoughts. Can it be doubted what route 
he will take? 

We have thus briefly touched on the probable tJimv^h revenue 
and income of the Tebimntepec railroad, the sources of which 
may be recapitulated thus; 

1. Tlie CaUforaia tfav«L 

S. Tha retain of oil and bone ftom the Padlie whaling fleet. 

B, The ttaoapoftation of breadatnlbadd domeatio lafarioa to CalifiMnia ani 

M^aeent points. 

4. The fVeight on mxn\ and military suppUea. 

5. The consamption of coal by Pacific Bt<'.'»mers. 

6. The American and foreign trade with the East Indiea and China. 

It is umieeessary to go into more minute details eoneenung 

this single source of revenue. Indeed, it would be impossible 

to make even an estimate suseeptible ol" e.\i)ression in the sim- 
ple representative lanfjuage of (lullarii and coiiU. All we can 
do is to state the premises as accurately and an briefly as pos- 
sible, and leave the world to draw their own conclusions. The 
simple questions involved in the inquiry are: lb thy route fea- 
sible? Is it shorter? Is it healthier^ Have yon safe and 
sufficient anchorage? Uiese, we ho{)e, are satifi^Mstonij an- 
swered. 

The case does not, however, rest here. No aliosion has yet 
been made to the income derivable from the way or incidental 
trade of the projected railxoad, which, as we havO' pievioosly 
intimated, would be mneb greater than might be supposed. 
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In order lo get at an approzimato eetinuite of what this 
land traffic wonld be» it is neoMsaiy to refer to the extent of 
tetritoiy embraced within the Mexican grant to the compaaj; 
and Becondlj, to the indigenoos prodoetB of the soQ of tiie 
IsthmiiB and the neighboring States, and the demand for them 
at home and abroad, llie grant of land of which mention la 
made is in fee simple^ and embraces an extent of fifty-eix Mexi- 
can leagues in length by twenty in width ; that is, 1120 square 
lea^i^cs, each containiug 4l>iu acres; thus niakini; a total 
aniuunt of iwAXi Xy Jive tnillamfi of acres of tiUal)lc iaud, an areu 
greater than that of tlie Stiite of Massachnsett'?. This, with the 
right of nmlving settlements williia iii\y le<igu^ on either hand 
of the coiiiiiiimicatiori (also f'nm})rised in the grant of Don Jose 
de Garay), presents an opportunity for establishing one of the 
uobleet colonies that ever existed. 

Among the produce of the country, there are salt-pits ex- 
tremely abundant, which might be turned to profitable acoomit 
without any other ontlay than the bare expenses of conveyance. 
Oalifomia receives at present her supply from the United States 
by way of Cape Horn. Salt mif^t be supplied to the conntries 
in the ndg^borhood of the line of communication, such as 
Chiapas and Guatimala, as well as the Havana and Kew Or- 
leans, where the price generally averages eight or ten doOaia 
per ton. 

The other nabaral products of the Isthmus, sudi as wax, honey, 
ailk, india-rubber, cocoa, pepper, sarsapariUa, com, rice, sugar, 
tobacco, cotton, indigo, hemp, vanilla, gums and resins, fiirs, 
tortoise^ell, coral and pearls, arc abundant in the greatest de- 
gree. But among all these i)roductions, the timber of its im- 
mense forests deserves particular mention. Its abundance is 
such, tliat the only limit which can be assigned to the su})ply it 
may yield, is the demand for centuries to come. From the fir, 
the oak, the cedar, and every description of building timber, to 
the dye and fine woud8, their profusion is al)?*<)hitely incred- 
ible, None of the countrie'? wlnrli at present 8up])ly these spe- 
cies of woods conld compete with the Isthmus, where they 
are found on the very banks of the river, which fiicilitate their 
carriage. 
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LmHj, the oomitrj iteelf can supply thoiiBands of workmen at 
ttio moderate wages of firom 87) to 60 cents per day. 

Ibe conBomption of dyestn^ mahogany and other fine 
woods, snch as the'Isthmns can supply, amounts for London and 

Liverpool alone to upwards of sixty thousand tons I the value 
of which, at the present market prices, oxcccls $1,500,000, clear 
of all cliarges ; and when the demand for every other cuuntry is 
taken into account, it is but reabonablo to put down under this 
head the cuui of $2,500,000. In tlie port of Liverpool, during 
the year 1841), the imports of mahogany only, exceeded 29,012 
tons. As the grant of land is made to the company in fee sim- 
ple, these sources of income are of course the property of the 
company, and add to the valne of the stock in a material de- 
gree. These resonzcea Iayb^ however, lain dormajnt for ages, 
and would continue so if no communication between the At- 
lantic and Pacific oceans was made through the Tehnantepeo 
igthmns. Bnt no sooner wonld the projected railroad be con* 
stnicted and in operation, than the busy hnm of indnstiy and 
commerce wonld drive Ihe wild beasts of the forests into the dis- 
tance, and a demand be created for the products of the soil, which 
have so long grown, and wlthered,>and decayed, and grown 
again, as if in mockery of the boasted progress of man. It has 
been said that he who makes two blades of grass grow where 
but one grew before, is a public benefactor. What bhall wc say 
of those who will open to the commerce of tiie world a tract of 
land which abounds, in the greatest degree, with the comi nodi- 
ties essential to tiiis civilized ii^c — not only to the wants, but to 
the luxuries <»f man — and which, indeed, possesses richeti that 
the nations ot the old world have hitherto puiBoed at a distance 
of eighteen or twenty thousand mileii ? 

Some idea of these prodnots may be gleaned from the follow- 
ing table, showing the approximate value of what might be an- 
noally obtained by the existing peculation on the Isthmua even 
now:* 



* It u proper to remark that the 6guim representing the values of most of the 
aitidM alxmi »• taken from official docomenti^ obtained on the Isthmos daring 
the «ir?«j. Thevalno an%HtJ to hMi% iiriiMnitbtf, vnhaMe muda, i 
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aamuE and income. 



Indi^o $20,000 

Fini'.s ...**. l''.i)00 

Hi !rs and Iwithcr SO.fxiO 

India-robber 'ibWjOi) 

Salt WOfiOO 

Cnc :o 75.000 

Tobacco 60,000 

Pepper 60,000 

Biee fi-ooo 

Soffar 150.000 

Valuable woods, dyea, dtc. . 500,000 




$1,700,000 



Ibe Tehuaatepee CompiDj muy nae tbe prodnets of this field 
of wealth either directly, bj exporting them to markets where 
there is a oonatant demand, or indirectly, by aelHng ^e Umd, 
and letting ptivilegee to other partieB. In either case the profits 
would go into the co£brs of the company. 

It will be readily perceived that there is no way of arrivinjB: 
at any tiiinj.; like an accurate Lst imatc nl' tlie retuni!? that would 
be derived from tiiib bource. It will l>e peen, however, that 
<2:rcat as the prospect i«? for a larp- income from the thit/'>'jh or 
foreign traffic, the i)rMdti(is ui the cumpuiiy's territory would he 
immense. Jn this < '•imection, it may not be inappropriate to 
mention inciticntally, that no sooner wouhl this railroad be 
opened and tha Isthmus established as a point of great trade and 
commerce, than all the contiguous territory of the Mexican 
Bepnblic extending as far as Vera Gmz, and even the capital 
itad^ would be favorably affected by it, the resnlts of which 
mnsl be profitable to the company. In the decree of tiie Hex!- 
can government, granting the privilege to Don Joe6 de Oaray, 
tbib ];uint, aa fiur as that repablie is concerned, is allnded to. 
The decree says : Feeling, besides, that in order to encourage 
the spirit of speculation, it is necessary to make conc^ions, by 
which alone entei'}:)ri,-e has been fostered ; and that bv this enter- 
prise in particular, the nation will obtain revenucH on wliich it 
cannot reckon at present, derivable from foreign trade, and im- 
mediately reap the advantages which must result from com- 
mercial intercoorse, whm its soil shall heoome the mnporium <if 
commerce^ 4mi eoMeqvmtly teem vifmUh and i/brndanee^ 
when its vationa produots shall become articles -of exportation, 
te." This decree^ isaned in Manrh, 1942, was signed by Qeneral 
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Bute Anna, wbo, it is well Imown hj the people of the TJnitod 
States, is one of the shrewdest and most sagaeioiu statesmen 
wlKNn the IfeidcanKepablic has ever produced. We have said 
that what wonld condnoe to the Interest of the owners of the 

grant wonld aleo conduce to that of Mexicu herself, by connect- 
ing raihuudh, whicb, from the necessities of the ca^c, and in 
order to BU[>ply the wants of roiiniicrcc, wouhi be constructed. 
The topography of the contiguous portions of the Mexican 
Kepnhlic exhibits such favorable ftiatures that at a comparatively 
small outlay, roads can be built which will bring into the lap of 
the Isthmus the mineral resources and djes of Oaxaca, the 
indigo of Guatimala and Chiapas, the sugar and cotton of Vera 
Ortiz, and the tobaooo, coffee, and chocolate of Tobasco. But 
apart from thk^ the somees of income, detivahle from the in- 
tvodnetton of ^'snch articles as are intended fbr consnmption 
in the interiar," together with '^the one-fourth part of the net 
prodnee of the dnes that are paid for the ri^t of transit,** would 
he to Mexico an ahnndant, sure, and ne▼e^foiling support 
Instead, then, of langnishing as now, under the bnrden of her 
foreign debt, witli blockaded ports and ruined trade, her treasury 
would l)e replenished, and her people stinmlated to enterprises 
of the most magniticent character. The world would then 
behold two of the most powerful nati ons on its surface allied by 
a common interest, and bonnd hand in hand in the fellowship of 
republicanism, controlling, extending, and protecting the com- 
merce of every land and sea. Bonds of union would thus be 
forged which no political contingency could destroy ; and ^the 
star of empire, which, in ita westward course, has so long lingered 
on the brow of ihe Ooidillera, would rise again, under the de- 
▼ebping power of free institntxons, and pass to its culminating 
point in the Oriental world.' 

We cannot, in a woik^llke this (whidi is intended more as a 
manual of reference to the advantages that are placed at the 
disprisal of the projectors of the Tehnantepcc railroad, than an 
^Tnniieration of their importance as far as ])re6ent and prospec- 
tive value is concerned), dihite on the protits which would, in a 
comparatively short time, accrue from the single source of way 
trade alone. Sufficient has been said to show beyond cavil or 
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qneittoii, that the menne iriBing from tbe ioddentd tnflt 
would of itself justify the eonstructioii of the road. 

Thus far we have considerod only the circuinstances of exist- 
ing trade and travel, without attempting to draw from them the 
irresistible conclusions which they suggest. Let ns look for a 
moment on the consequencen to England's Pacific possessions, 
from the establishment ol the coiminmication of which we speak. 
Hitherto her people liave been adverse to emigratioD, and the 
comparatively few who have reluctantly sought new homes, are 
of the middle class, as merchants and shopkeepers. But in har 
nervous efforts to render henelf independent of America^ hv 
colonial policy has undergone a recent change. By referenoe 
to the British tables of emigration, it will be seen, that dnring 
the yean 1848, 1840, and 1850, no leas than 72,032 peraooa, 
chiefly ihnnen and agrieoltiuisli^ baye passed aroimd the sondi- 
era capes to fbe Australian ootUmies and New Zealand. Within 
a year, however, a new Ophir has sprang up in these Pacific pos* 
aessions which bids fidr to riyal Califoniia; and thousands upon 
thoDsands are now diiaily seeking the new land of gold. A change 
has thus oome orer the emigrant's dream, and in lieu of calcu- 
lating on what his prospects are to be in his colonial home, his 
eyes are turned towards the West as the natural path whicli 
leuils him soonest to the scene of his future labors. He realizes 
(though perhaps for the first time in his life) that time and 
nwiuy are equivalent terms. A glance at the map shows him 
that a line drawn from EiiLrland, through the narrowest portion 
of the Mexican territory, passes also through the Indian colonies ; 
and he sees that the course of the emigrant ship is long, cir- 
caitxms, and uncertain ; but he embarks under the necessities of 
his casoi wondering and sorry that no inteiKJoeanic communica- 
tion exists. Can it be questioned £>r a moment, if he alone were 
ooosnlted, in what path his footsteps wonld be bent ? 

Hie same alignments may be applied to the Frsndi, Dntoh, 
and Portognese settlements in the Padfic, setting time and dia- 
tanoe aside, were it only to avoid the dangerous eflbds of tba 
mon»oon9 in the Ohina and Indian seas. 

Some of the adTantages to onr own goverament and that of 
yexico have been referred to ; but who can speak with accnracy 
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of all the glorious consec^uences, or ovcu enumerate the cbanges 
which the opening of the Teh uan tepee route is destined to bring? 
Indeed, the mind hecomes loaf in the miiLriiitu ent mazes of the 
labyrinth, and our specuiatious of futurity are but the shadows 
of what is to ccHne. 

But there may be still some skeptic to whose Upe wiU rise the 
Involuntary question, " Will it pay I" Let him ask the GaUfor- 
mtk emigrant how mncb he would save in time, distance, and 
money. Let bim inqniie the price of breadstufis and fSftbriee 
on the coast of <he Pacific, and figure np what has already been 
expended in their purchase. Let him consnlt the whaleman on 
the length of his Yoynge and the meagemeas of his letnins. Let 
him oalenlate the diffiurence of Insurance, interest, and outlay 
between 9im mon^ and forty days on a voyage to the Indias. 
T^et him look at the expenses of om* naval fleet, and see how 
much it costs to send stores around the southern capes to the 
Pacific. Let him glance at the prices current of (-alifornia, and 
compare the cost with the cnn-unij)t it tn of coal. Let him inves- 
tip'atethe demand at home ami alnoad for valuable woods, troj)- 
ical fruits and luxuries. Let him ask the Australian emigrant 
which route he prefers, the Cape of Good Hope or the Isthmus. 
Let him examine the map, and figure out the diffiarence between 
going around and acrois the world. Let him consider well the 
f^^neyw^ of climate, and reconcile if he can, the discrepancies 
between the number who have sailed to and from Oalifoznia via 
Panama and Nicaragua, and those who have reached their des- 
tination. Perhaps his question then, will be satisfiustority an- 
•weiod. 

10 
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fimUGY AND MlNiiEALOGY. 



Thx geolcj^oil struetare of the iBthmus is leas dearij marked 
than that of the adjouunginoro eleyated districtB of Mezioo. A 
oonntry having a horiaoDtality of 185 mUes from sea to sea, with 
an average elevation of not more than 600 ftet^ cannot present 
over its snrfiice many exposed sitnations where the dip, strike, 
and nature of the rocky basis could be ascertained ; much of the 
gentle slope of the noi tliern plains being covered over with clay, 
sand, and s^avel, and so densely wooded, that no appearance of 
the riM k tormation is discernible. The same may bo said of 
tlic [plains on the southern shore. On tlic middle more elevated 
regions the conformation is more evident ; and what is de- 
ficient upon the sides of the hills, owing to the superficial de- 
poBits of gravel and sand, has been in great part exposed by 
the sections made natnrally, on the large scale in the monnt- 
ain passes. 

The tertiary clays, gravels, and beds of detritus which cover 
up so much of the Isthmus along the line of survey, extend on 
the north side almost to the smnmiMevel, and the base of the 
hills which lie east and west of it These deposits being fimnd 
pretty nniibrmly spread, even to the depth of thirty feet in some 
places, as at a point north of the summit-level, and between it 
and the river Almoloya, are evidences of the slow and tnnquil 
elevation of this portion of the Isthmus above the sea, and of its 
comparatively quiescent condition since a very di^^tant epoch. 

Granite and granitiform rocks do iioi (K ( U|n much extent of 
Burfaoe upuu the iBthmus, and perhaps were not the chief up- 
heaving agents which elevated this district Porphyritic, dioritiC| 
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aui tVw- tone rocks iijjpoar in tito mujurkv "t" cu.-ie.s to a<.-c«.»ir;- 
j>aiiy the most vt-rtical of thv stiatilivd mcks, aii<l t'> have het*n. 
hy tlirir iiitnision and ii|»{/C'Uranex- u\khi llic r«Ui1kcf, the elevating' 
rock. crvstnlliiie ruck (kn'aiHte'), however, does appear in a | 

tow plar.'-" : it i> lir^L me! witii at ilu' Pacific bborc, w here it e«»:i- ' 
htitiitc's tiie Gerro Morro, 8aii DicLro, Uuilotej)ec. and extendini' 
i.'Ttii to the citv of Tehuautepec, where it appears in the hill- J 
ol Dani Guivetlchi and Duiii-Iieza. The>e .siuall hill-, wliich art* 
not above 500 tmst above tlie j»lain. or 550 feet abi»ve the .-ea, 
are the eastern spur of a smjdl granite range (the Cerro Yerde), 
which ]>:\saes in a westerly direction through Oazaca towards the 
Kto Verde. In stretching west thev become more elevated. 

The scattered hills which lie along the shore between thi» 
range and the lagoons, such as Malamamhiit^ and a few of leseer 
note, are the most depressed points of this chain. Granite forms 
ttome of the higher summits in the mountain districts north and 
northeast of Oerro Atravcsado. It is also met with to a small 
extent in the low ground leading from the Poiiilla de Tarila to 
La Venta de Chicaj^a, alon;; tht» Arr«»yo del Tolistooi>. This 
rock is not met with in place in any (tther ]>art of the Istlnnn^*: 
drift and pebbles of it are tunnd in tliu channel of the Coatzji- 
coakus River, carried down from the Sierra hv the mountain 
torrents, showinjuf its existence in that range. 

Willi one e\eej)tion, all the islantls nf the upper lagcnin, and 
the liilU which lie between it and the lower lagt>on, are of green- 
stone, fiienitic c^reenftone. with other metamorpliic rocks, such 
us porphyry and liypersihene. Tin- j^reen^itone tliere a)i})earft to 
have cut through the granitifonn rocks and their contents, and 
the constituents of i>oth seem to have become fused together. 

The island of Mitiiioxocuan in the upper lagoon, the Cerro de 
Buena Vista, and the range of hills lietween the Espantaperros 
and the Nil tepee rivers north of the lagoons, aa well as the 
scattered hills east of this range, are of porphyry, with a basis 
of jasper and dajstone. These metamorphic rocks, produced bj 
the action of the greenstone protrusions, appear to undoiie the* 
whole of the Pacific plains north of a line drawn from Tehuante- 
pec to Xocuapa, and extending to the Venta de Chicapa. The 
northern and southern slopes of l^e eastern Cnrro Prieto^ and 
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the flanks of the Geiro de la Cienegit are made of a siliclous 
slate, or greywacke, as it lias .been termed in Mr. Moro*.^ report. 
None of these altered rocks are on the line of- survey. These 
hills stand prominently up out of the sandy plain in which the 
lirer and city of Tehnantepec lie. The character of the granite 
U more homblendlc than felspathic or micaoeons, and in some 
]>oi»ition8 it is a distinct sienitio rock. Along the shore, granite 
is not confined to the situation of a massive rock, but is fonnd 
as an intrndod mass, or as intersecting veins in greenstone. Tb?s 
may be seen in Natarriac and a few other islands in the upjH r 
laffooM. k may be that this appearuiu i is due to the srreen^=t(.)n(' 
r*>ck, which, cutting its way tlirongh a granitic or sienitio rock, 
ruptured otl' fragments, jnid carried tlicni onward with tho cool- 
ing mass, depositing them at a higher point as the intruding 
mass cooled. The axis of most of tlie lulls near the Pacific ant I 
npon the islands lies in a direction east and west, with the gentle 
slopes in a southerly direction. With tlie exception of the i' 
granitifonn rocks, the plains on the Pacific side are nndisturbed 
by any elevated range. This laige tract of country Is covered 
over in most places by an alluvial sand. Along the course of 
the rivers this covering passes into a day boltomj more or less 
rich, depending on the sonroe whence the river derived its mud 
and detritus, the overflow of which contributes so much to enrich 
the land. The depth of this clay is in many cases thirty feet, 
mixed in layers with gravel. 

The hilly ranges which ol>8truct tlie Isthmus are a few chains 
of low mountains that appear to be the terminating p<jints (»t the 
sierras which lie on either side. They are the Cerrus de la Iln- 
caniaya, Prieto, Masahua, Masaboita, Espinosa, and the Picdra 
Parada. 

Tlie Ilucamaya range is a continuation of the Sierra; and the 
Prieto, Masahuita, and Espinosa are southeasterly prolongations 
of the chain. The Masahua are a parallel rauge to these last. Be- 
tween these two runs the Torrentera de Masahua. erupted 
rocks are« conspicuous in these ranges ; they are chiefly made 
up of early secondary locks (silurian), which m veiy metamor* 
phic in their physical character. Hie southern flank of the Ma- 
9ahna is a sandstone or grit, partly calcareous and lenuginoQe. 
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thenoe northwest, crossing the Almolojro and Malatengo rivers. 
In this latter situation it is of a less metamorpbic character than 
nsar Tanfa, or on the southern flanks of the Masahua hills : 
where the Malatengo croeees, it ie of a dark-bine color and nnal* 
tered. It is inteisected bj thin thready seams of ealc spar ; is 
aj^parentljr a mnd HAiestone, not fossillifeioiiB, and of die Silu- 
rian series. It is a vsluable building material. 

North of La Ohivela, and extending from the Bio de Qhicapa 
in a northwest direction to the hill of Guie-xila, Silurian sand- 
stones -and slates, qnaitz and talcose rocks, fonn the surfiiee 
rook, intersected with layers of white quartz. These constitute 
fdmost the chief rock of the summit-level. La Chivela is placed 
upon (^uartzose sandstone, which hm a slight slope to Uie uorth- 
east 

The crescentic margin of the linicBtone described previously 
is overlaid by a sandstone rock which slopes northerly and east- 
erly, ii])oii the surface of which the rivt r^^ roll ; from Guichicovi, 
and for several mile? to the <'«st. as far as the Coatzacf >alcos this 
sandstone becomes more ferruginous, and passes into jasper and 
claystone. Porphyritic alterations of the rocks here are exten- 
sive. On the banks of this river, south of where it receiyes the 
Malatengo, primary limestone crops out, as also in the s t re a m . 

The above sandstone is of a purple color, slaty and semi-crys- 
talline. It is a durable stone, and inclined to split into ^t^. 
It ftnns the sur&ce rock of the northerly eonrae of the Malaten- 
go, and the conntiy thence crossing the Sarabia and Jumoapa. 
Along the line of surrey it has a gentle dip to the north- 
east of a few degrees. Between th« Sarabia and Jumuapa 
nwm the ground is elevated by porphyritic and greenstone 
wof^ I the sandstone, however, sufiers little di^lacement. 
South of the Jaltepee Itiver, along the line of sorvey, the 
compact limestone again crops ont fit>m under the sandstone, 
and is accompanied by thin veins of black quartz or lif>ru- 
stone. The upper bed of this sandstone is a congluaierate, 
and occupies a considerable surface extent between the Jaltepee 
and J umuapa, south of the luuestone. Its direction is described 
farther on. 

Commencing at a point where the Bio i^achiue joins the Ma- 
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Intentyo. and thence in a sr.ntli<*asterly direction, are a range of 
porpbyritic liill- with mytaiuorpliic 6Uiidbtt)ne8, clayRt/>ne, and 
jasper, extvTi'linL'' a- far m the Arroyo de lob Otate-, wliore it 
t:ij!s into t}ie Cliiliilma; these havi' the same dip, and l')<»k with 
tiieir 1 "hill" laces in thi' n?ual northerly (lirL'otiun. In tlie passes 
between these hills run tlie rivers wliich tallow the general slope 
of the sandstone. In that portion of tlie range west of the Ha^ 
latengo river, and near San Jnan Guichicovi, iron ore ahoundf. 
Between these hills and the Malatengo Itiver, afler it has taken 
its eiuterlj coone, die compact limestone, described previously, 
crops ont upon the aniface in several plaoes along the line of 
smrey. 

Between the Malatengo and the Satabia, and between the 
latter and the Jaltepec, the snrfiice h leas disturbed : granular 
quartz, or quartz-breccia, sandstone, and x>orphyritic greenstone 
and sandstone are the underlying rocks. None of these up- 
heavals reach the height of the hills more to the south. While 
the direction of the elevating force was the same, its intensity 
was less. The real inequality of the surface is diniinislicd by 
thefwieumiihition of quartzose gravel and giavelly clay, which 
here occupy tlie whole siii taee of the level ground. Five miles 
>^'>nthof the Jaltepec the comj>act limestone appears as the sur- 
face rock. Here it overlays coarse conglomerate, conpfsting of 
honistono united by a calcareous cement. The limestone forms 
tlie crest of an elevated i-idge dividinjj: the waters of the Jalte- 
)>ec and Jumuapa. It has a porous nt nicture, but is rather 
hard. It is covered by a mass of weathered fragments, which, 
when removed, show the rock to have a dip of a very small 
angle to the north. The strata are nearly horizontal. 

North of the Karanjo River about seven miles, a range of 
hills 800 feet high, chiefly composed of sandstone conglomerate 
with a calculous cement, approaches the river Coatzaooalcos 
from the west The dip is southward, with a more easterly 
strike tluin the other £>rmationa. Above Suchil this conglom- 
erate is met with, the strata dipping at almost every angle. 
On the eastern side of the Island of Tacamichapa the compact 
limestone cro]>s out on tiie river's edge and forms bold cliffs : 
here it forms the bed of the stream, and rises up east of the riyer 
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into bilk a few linndred feet high, and having a dip southwest 
of about 20^. These are repeated at the Indian village of 
Almagree, where the etrata project into the river a little below 
the town. The limestone is here light, porons, and decompoaed 
hy the weather. 

About fifteen milecr north of the sandstone con£^omerate, and 
west of the Goatzaooalcos, a fine-grained sandstone, whitish and 
very li^ht, appears over ground. It is porous, and too soft to 
be u.sed for any architectural ]»urpo8es, but may possibly tierve 
in the arts as a polishinsr material. This rock, oii which Tesis- 
tepec is placed, covers lui area of eight or ten mi U s equan*. 
TJie sloping plains havo hen? an elevation of 200 feet above the 
<Tulf: in their descent they suller little deviation, as the land is 
but little elevated into hills on the western side of the river. 
At the Penas Elaiicas and the Cerrito de Ouapinoloya, the 
white sandstone strata are almost horizontal. 

The Sierras, in which the Coatzacoalcos and its eastern trib- 
ntaries take their rise, were not accurately explored. Atra- 
vesado, which is 5016 feet high, has its summit of potphyiy: 
the hills more northward reach 7680 feet, and are sienitic. 
Clay and talcose slates form the laiger portion of the whole, 
while the fianks and lesser hills are made np of sandstone, 
por])hyry, quartz, and greenstone. Hie oompaet limestone skirts 
the whole range. Micaceous granite occupies a few hills, and 
8er]'>entine ia met with in some places. Eesides these, amyg- 
claloid rocks, homstoue, obsidian, jasper, and petroleum, are 
met with in the bed of the rivers which have their sources in 
these hills. 

Augitic rocks form no unimportant portion of these hillf. 
The basaltic sand which is washed down by the streams, occa- 
sionally contains gold particles. Such was the case with that 
from the hacienda of San Jos^, in a brook emptying into the 
Tanchochapa. Kear San Jm6 are the remains of sinkings for 
wells, which, it is believed, have been used by the natives in 
fonner times for washing these anriferoos sands. It is well 
known that the basaltic sand at Trinity Blnfi^ OaMfomia, is very 
rich in gold; but it has been separated with great difficulty by 
washing, owing to I2ie density of the sand. Bkilfiil chemical 
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treatmcDt has, however, made it yield np its auriferous por- 
tion; and the basaltic sand of San Jose might be treitted 
with advantage in the 8ame manner. That gold does exist on 
the Islhnras is a matter of history, which is corroborated by its 
geologieal stmetme. Quartz, tidcoee slate, and aUavial sands, 
nt here in great almndance, wUeh elsewhere are the anriferovs 
beds ; sad a rigid search throogh the neighboring Sierra wonld 
no donbt display the actual position of the gold. The following 
'ejrtnobi show how abundant and easily obtained it was at one 
period npon the Isthmns. 

Antonio de Herrera, in his I>e9cripeion ds hu Indias Oeei- 
imMeSy^ speaking of Tehnantepec, says: ^En todo este Obis- 
pado no hay in que no lleve oro." And in another place, refer- 
ring to the Estate?: of Mar«jnesanas : " Cogese en el mucha seda 
trigo, y maiz ; lieue lalerjgua Zapotcca: ha havido euel bnenas 
minas dc oru.'* 

liernal Diaz, in recordincr the account of the ex]>editions of 
Oonzalo de Fmbria and tin ^(tld which he broiiirltU says : " Nei- 
ther did Diec^n ( )rday, who had been sent to the river GoataEa* 
coalcos, return with empty hands." 

Again, in reference to the march of Sandoval : Twenty of 
the caziqnes and principal personages soon made their appearance, 
bringing with them a present of gold-dost in ten small tabes, 
besides wioos pretty ornaments." 

At another place, in the same connection: ^We arrived in 
the province, and began diligently to explore the mines, acoom- 
ponied by a great nnmber of Vidians, who washed the gold-dnst 
for us in a kind of trough, from the sand of three different rivers. 
Li this way we obtained fbnr tabes full of gold-dust, each about 
the thickness of the middle finger. Sandoval was highly de- 
lighted when we brought him these, and concluded that the 
country must contain rich gold mines.^' 

Tlie expedition of Alvarado to Tehuantepec, in 1522, seems 
to have been attended witli tar greater success. Bernal Diaz, 
speaking of this expedition, says r " Among the more powerful 
tribes wIjo submitted on this occasion, was that of the Tecuan- 
tepec (Tzapotecfi), whose am)>Ei«Hador8 brought with them a pres- 
ent in gold ; stating, at the same time, that they were at war with 
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their neighbors, tbe Tntepeos, wlio had oommenoed hostQitias 

with them beoanae they had aahndttea to the Speaiah 

This tribe inhabited the coiBBt on dieSon^ Sea, they added, and 

possessed great quantities of gttld, both in the raw material and 
in ornaments,"" A^rain : " Tlie cazique (of the Tutepccs) soon 
after arrived with a valun])l« present in ^oW^ which he repeated 
almost cver%' day, and pro\ iilrMl tlic Uoops with abundance of 
provisitJUB. When Alvaradu lunnd wliat a quantity of e:<»ld the 
inliabitants pospc-st d, he ordered them to nialce liim a pair of 
Htin-ups of tlie finest gold, and gave them a couple of his own 
for a pattern ; and indeed those they made turned out very good. 
Notwithstanding all the gold which Alvarado received from 
this cazique, he ordered him to be impriaoiied a few days after 
hia anrivaL Many credible persons have aaserted that Alva- 
rado^B only motive for ill-using thia Gaaiqiie vaa, to extort more 
gold from him. One thing, howerer, ia oertain, that he gave 
Alvarado gold to the value of 60,000 peaoe, and that he died in 
priaoQ from ezceaalve grief.** 

The aame writer, in deacribing the expedition of Alvarado to 
thia province in the following year, ^ a} s : "From thia place he 
marched to the laige township of Tecnantepec, which ia inhab- 
ited by a tribe of the Teapoteca, where he met with the Idndeat 
reception, and was even presented with some gold-dust." 

Clavigero, in his history of Mexico, speaking of the abun- 
dance of the precious metals in this country, pays : The Mex- 
icauB fjnnd gold in the countries of Uie Coliuixcas, the Mix- 
tec4is. Zajr>otecoSj and in several others. They gathered this ]>re- 
cif»u8 metal chiefly in grains amongst the paiids of the rivers, 
and the above-mentioned people paid a certain qoantity in trib- 
ute to the crown of Spain." 

The riohea of a country in precious metaU docs not depend so 
much Qpon the &ct of ita rock strata bearing the marks of up- 
heaval, as npon the character of the rocks which have been the 
immediate eanae of the,idteiratioa of the hoiiaontality of the beda. 
The anriferona loaaiitiee of Oelifi>mia are in the aUavial aanda 
and daya, whether thegr be aiUdoiiia, alnminona, or baaaltie; 
In granite and primary quaite, and laatly in talooae alata. 
AUhoDgh the Sienaa of Mexioo are a more eaateify range, yet 
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their geological ooii8titn{ion U dmOar to that of Caliibniia ; and 
it is alflo on the eastern sides of tbe range HuA these metals 
have been plentifnllj obtained. Sufficient historical evidenoe of 
the presence of gold upon the iBthmns, or in its immediate prox- 
imit]r, has been prodnced ; and there is little doubt if the sands 
of the CoateacoalooB, UiBpanapa. and other rivers on tiie east side 
were examined, the presence of gold would be detocted. 

Tiic .indes of South America are the giciit storehouses of sil- 
ver for the world. The riebiieeia of the mints is ithiiost iucon- 
ccivable : but their great elevation above tlie sea makes the cli- 
mate c 'ld and t lie labor of mining eo irrcat, as not to be a 
prutitable opeculaiioii, excej»t in a lew cased. 

In Mexico the itcs are e(|uaily rich, but at a comparatively 
low elevation, so that where the ore is found in quantity, it is 
always advantageous to work it. Its position is various. The 
silver mines of Comarga occur in sienite. In Guanaxuato, the 
richest mine in Mexico, the ore occurs in talcose slate. At Beal 
del Cardonal-Xacala, in limo del Toro, it is found in transition 
Umestone. Tbe aversgo richness is four ounces in each quintal 
of 103 pounds. 

The general position of silver ores is in veins which traverse 
the primaiy and older of the secondary stratified rocks ; but 
especially the former, as well as in tbe unstratified rocks, the 
granites, and porph^-ries which accompany the above. In the 
limestone the silver is generally associated with lead ore, whidi 
is then termed ari^eutiferous galena. The proportion of silver 
found in English lead mines is twelve ounces to the ton of 2240 
jtounds ; but it is jjrufitable to separate it when it is as low 
eight ounces, or one grain in half a pound of lead ore. Silver is 
oecasiijually found in Kr .rthci n Mexico, mixed with iron ore and 
Mciire chiefly, a-* c-hloride ol' silver, or horn silver. The same 
system of rocks which are mrtalliferous in the other districts 
of Mexico exist upon the Isthmus ; and the limestone contains 
galena which is argentiferous. An exploration of the metamor- 
pbic rocks might li-ad to the discoveiy of some valuable veins. 

Iron ore has been found in quantity in three places apart from 
each other. One locality is in the hills north of San Juan Gui< 
cbioovi. The second is among the shale which crop out near 
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Moluacau, t^ist of the Uspanapa River, and ii lew mile- S"Ulli 
of Ishuatlao. Lamellar si»ccular kun-ore hat* been found iii the 
neigh Tvorliood of Tarifa. The ures in the ikat two iocuhties are 
red haimatite, both earthy and comj^act. There are, besides, in 
many places, deposits of ochre and umbei*, ai'ising from the 
decompofiition of the ferrngmoaB sbaloe. Almost all the por- 
phyries, shales, and sandstones are impregnated with oxide of 
ivoTL, which gives the red and blue tints to the sands and stiff days 
coiTied dowu by the rivers. To the east of the Ck)atzBooaLco6, 
in the Tidoity of iBhgMton and Moloaean, the clay iron-«tone 
IB magnetic to a marked degree. Magnetic oxide of lion ocoius 
at San Jos^. 

The hills of San Martin, on the Gulf towards the west, are of 
a volcanic character, and contain cinnahar ore in abondanoe. 
From this xnineral (the snlphnret of mercniy) almost all the 
qnicksilm of commerce is made. Its location heie is a fiitnrB 

source of riches to the Istlimus. 

The district on the northern slope east of the Coatzacoalcos ha^^ 
ageolofxy Bomc Jiat diilerent from, and of a more recent charac- 
ter than that on the west. Between that river and the Coachapa 
the land is level, and subject to inundation over a lar<;e extent. 
The low hills, which here and there vary the surface, are the 
Hme.stune strata, upheaved similarly to that on the Isla de Taca- 
michapa. Limestone constitutes a range of hills between the lat- 
ter river and the Uspanapa. Korth of this river, between it and 
Ishuatlan, is a range of hills chiefly of shale, with red hsematite. 
Abont six miles easterly of this ia situated a salt and sol- 
jibui spring. In this vicinity there ezlBts also a petroleum 
spring, arising item the decomposition of the yegetahle matter 
existing in these shales. The quantity which poors cat is rery 
considerable, and, from its parity, would be a valuable article to 
collect. It hardens veiy readily into asphalts, small detrital 
pieces of which are picked np in the XTspanapa, and abont the 
west base of the Oerro Acalapa. Near Moloacan lignite is met 
with, and oonmdnm at San Jos^. 

Obsidian, pitchstone, and volcanic glass are met with con- 
stantly in beds of streams and in alluvium, washed from the 
ibicnu on either side. Thecsc have nut U^ii in place over 
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th** Vinf* examined ; but ^'f the^e and other ornpted or basaltic 
mineralB there is a jrcat abundance. Immediately ^outh and 
west of San Jost', and following up the connse of the rivers, the 
ground is compoted of fine aUavial dmj, wlndi reaches to tkm 
§oot of the raomitains. Tkm oiaj !■ anri feroii B , and has hum 
previoasly alladed to. 

Notwithstanding the chain of anocessive low hiiis whidi altan 
the borimtalily of die nortiMm plaina, that alteration does 
not aAet the general gradual i3i the land intotiieOidt 
The afarike of thaae hilla being ganenllj N.W. and S-E., 

elevated than the nortbem, and the 
long baek, or mova gentle slope of the hiUa, ia lowvda the 
Gnl£ Affoa: tibe more femole from the Sierra, the len cleT»> 
ted the upheaTak oonatitiiting the hilla ; and from the configoia* 
tlon of ^ Galf ooeat, no hill-range ezialB at tlie month of the 
Coat:»u»oalco6 under water. The above considerations, as well as 
actual <>h-ervation of tlie river, would lead to the presumption 
tliat the bar of the river is not a rockv obstruction, but an accu- 
mulatiuQ of sand and detritus from the river. 

Although muriate '»}" soda does not exist in beds over the 
TftthmTjo. vet it8 i^reat abundance on the snrfaeo justifies our 
notice of it under the ;::^oo!ocpcal description. S >lar evaporation 
of the lagoons on the Paeitic shore every year furnishes a large 
amount of a coarsely crystallized granular salt, which tbrms a 
crust on the morgina of the lagoons to the depth of twb or three 
inches. The same occurrence is common on the Golf shore. 
The purifieatioii of the aalt is simple and inexpensive^ and when 
eaified out on a large scale ia profitable to the mannfactnrar. 
The waatrj is admirablj adapted to the mannfretmpe of aalt by 
art ; nodiing moie being Beoawaiy along ttecoait and lagoona 
than to convey the ^ter in a Btream,.and allow it to trickto 
over shnibe and branchea of treea laid horiaOBtaUy, when, from 
the exoeiaive heal of the ann, moat of the water wonld evaporate^ 
and the aalt dyataUuee on the twigR. J3y re-cry sfidlization, the 
finer salt is obtained. Natore has pointed ont this Isthmus aa a 
locality where this mann&cturo might be carried on as a staple 
article of trade. 

The low average elevation of the mainland of the Isthmna 
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above the sea-level, and the horizontality of mo^t nf the beds, 



Mexico nortli, or oi' Guatimala south. The soundings at the 
xnoath of the Coatzaooalcos are the same now as they were when 
examined by direction of Ck)rtes in 1520; so that, for thi-ee 
hundred and thirty-two years, there has been no elevation of the 
land here. Every thing on the Isthmos bears the mark of sta- 
bility, and the abeence of any active volcanic force. This is a 
point of great importance where the stability and permanenoe 
of large bnildings are concerned ; and in this reBpect, this portion 
of Ifeiico is lees liable to motions of the gtonnd than Guatimala 
or Nicaragua ; in which latter place several alterations of level 
have talnn place lately. Previons absence of npheaval and 
eraption through a long period of time is a priori evidence of 
the nonexistence of the upheaving eanse ; and this is the actnal 
condition of the Isthmus of Tehuantepec. 



show that tho clevatini:; 



force was small compared with that of 
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CLlJiAI£. 



1Tni»rr the term climate are comprised the resnlts of the influ- 
ence« of gco^rmphiral p<:^ition, of prevailing winds, elevation 
of country, and the di^sposition of the nionntaiii'^ and seas of anv 
particular latitude. These resnlt in producing a certain mean 
temperature, a certain annual fall of rain, and the stimulant 
effects of light and electricity ; so that when the climate of any 
latitode is spoken of, all the oircnmstanoeB enumerated above 
are supposed to be taken notice of. 

A slight review of these circnmstanoeB as afiecting the Ib&> 
mns is given here ; at the same time it may be stated, that the 
data upon which this portion of the report is based has been 
necessarily limited, the time of those engaged in the survey not 
allowing of occnpation in experiments devoted to this object 
The ftcts stated here, however, have been deriyed from obBe^ 
▼ation, and the Inferences drawn are tmstworthy* 

As a regular mountain-chain the Andes may be said to de- 
scend suddenly at Panama, and are merely coutinued northward 
to join the Kocky Mountains by a mass of elevated ground, with 
an irregular mixture of mountains and table-land. This table- 
land occiiy>ip« the «:;reater jmrt of Mexico or Anahuac. It com- 
menct s at tlie Isthmus of Tehuantepec, and passes northwest to 
latitude 4ii°, an extent of 1600 miles. Tin's land is narrow at 
its southern limit, and widens northward to the latitude of the 
city of Mexico, where it is 300 miles across its greatest breadth, 
and where also its elevation is greatest; from this point north- 
ward the plateau again descends. Southward this elevated 
plam bofdera on the table-land of Qnatimala, which la mneh 
BMnre atevated above the ocean km^^ eoeoept in certain paaisi 
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between the two oceaoB. Hiese highlands terminato in paral- 
lel ridgee of mountains, called the Gerro Poladio^ which run 
iVom east to west along the 04th meridian, iilling one-half the 
Isthmnsy «iid mtitiiig tlie table-land of GuatiiDalft ivith that of 
Mezieo. 

. The fange of mountaiiis, tbe Ooidilleias de la Hnacamaya, 
FHeto^ Kanahnitaj and otbem, whose extreme eastern limit is 
IS** west of Washington, has a oonvexity towards Tehnantepec, 
and a^amohes within 9& 4» SiS miles of the Padfic shore. Hie 
lange which lies eastward of this is fbrtfaerfrom the Paeifie 
Ooaan, and nms in a southeasterly direedon. The resnlt of these 
two x^ainB of mountains is to form the Isthmus vallev, with a 
slope four times iio oxteneive towards the Gulf of Mexico as 
t(jwards the Pacific. In this valley, which has a northeast 
direction, the river Coatzacoalcos, fed by other rivers, runs ita 
contorted course. 'Hie rivers which have their sources in the 
chains on both sides of the Isthmus, empty themselves into this 
common stream. On the southern side of these mountains, the 
pmimity of the ocean, which sweeps inland with a crescentie 
maigini following .the depression of the land, limits the river 
ooines, and hence no lai^e stream, fed by lesser ones, exists ; 
but eadi rivertrolls down, the sandy^plains, and empties itself 
intOithe hikes hj Its own channel, seven of which hj this eon- 
%Hr8tioa of Ihe gioand, neoeflsarily cenveige at their embo«* 
ehais within a space of thirty miles. An eig^tli, the Tehuante- 
peo fiiver, empties itself into the oeean at the 3ay of Tentoaa. 
f T^e land slopes t(> either shmfipoin^ the Gord^leia dePii^ 
having an average summit-level- of 800 feet; the- dasosnt occu- 
pying 28 miles to the Pacific, and about 110 mUes to the Golf 
of Mexico : this latter fall is through most of its extent very 
slight, the chief declivity being from the Aliuuluyo River to 
the Jaltei>ec, tiie level of which is 75 feet above the sea-level : 
this \mt fall ie accoin])lished in 75 miles, ]k iuix scarcely one loot 
per mile descent from that rivor to the Mexican gulf. 
, The result of tiuaeonformstion is to give to the Isthmus the 
beMfitef Ihe coast winds and rains from the aorlhy whisk 
ptaor cm'liiiM^toith»i4)f/tbe breadth of land« and'are onfy rs> 
InrM taapftfliingMWsa.ita^9le bytiiata w Mi tafa i l an ilr 
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Fliysical geogmpherg place tiik country in the zone of the 
sortheaat winds ; and these northerly winds prevail on the Isth- 
nuM from the middle of December to the end of March, and 
generally blow with considerable strength. They are cod and 
damp winds, and are commonly aooampanied with more or kes 
fain OQ the monntaina. At Ohivelai which fivnts the main pass 
thioDgh the monntains, there is a atrong btneae thronghont the 
entire year, and almost the whole time fh>m the north. Thesa 
winds oome from the Gnli^ and travel along with the warm 
stream, which, coming westward through the Oaribbean Sea, 
turns northward round the Antilles, and passes into the Atlantic 
Ocean. The aooompanylng winds reaching the shm of the 
Golf at the Isthmus, being saturated with water}- vapor to tttt 
greatest extent they can hold in solntion, and meeting with the 
sloping plains uf Vera Cruz, and wbicli, at all times of the year, 
arc cooler than the ocean, are necessarily cooled in their west- 
ward course across the table-lands : they immediately de|)09it 
the greater portion of the watery vapor Avhich they had held 
suspended; and when they have reached the summit K ^ il and 
the mouiitulit t ns, the increased cold condenses almost ail 
residual moibturo which had escaped deposition below. What- 
ever little (if any) that may have escaped deposition is not 
poured out as rain on the Pacific slope, for two reasons : first, 
on aooonnt of the aspect of the land, which, looking eontherly, 
is warmed by the sun to a greater extent than the northern 
slope^ and compels these northerly winds, already coded, to ex- 
jtand, and rise hii^ier in the afcmos^iere; and, secondly, the 
breeae which blows off the Pacific shore being warm, and meet- 
ing the northers coming through the passes and oyer the 
tope, wanns them suddenly, converts the mists into invisible 
vapor, and presents to tlie eye of the spectator the appeanmce 
of the rain-doads suddenly vanishing into thin air when they 
pass southward over the hills. The cool wind of the north has 
a tenden<7 at all times to occupy the lower stratum of air, owing 
to its density ; and hence it is that it escapes southward along 
the monntain-psMes, through whiL'h it blows with consideriible 
violence wiicn the northers prevail, sweeping down through the 
nanrow gorges in the mountains liiading trom the elevated table- 
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IftDdB to the Pftcific plain, with irresistible force; especially 
when, from meeting with the wind off the Pacific, an eddjiug 
^jurrent is produced. 

On the shores of the Pacitic these northers are also strong, 
and carry with them clouds of duet and &ne sand from the 
plains. As they blow off ahoie, the sea is but little disturbed 
bj their influence, and vessels would doubtless lay in perfect 
aeenrity during tihe hardest gales. Hiero is thus a free circula- 
tion of air aooM the whole lathmvB^ aweeping through the val- 
ley of Chieftpft^ and cairying the cool air of the nortli aeroaa 
to the Pacific shore. 

The preTalent vinda which blow upon the Isthmus come 
tnm a northerly point ibr the reason stated— L e., the inflnenee 
of the Gvlf Stream : they are angmented in fince and frequency 
by the coarse of the sun over these latitodes. The solar rays, 
playing upon the heated waters and land, warm the contiguous 
air, which immediately rises upwards into the higher regions, 
and is replaced by a current of cool air, which comes down from 
the north to fill the vacuum. These winds, blowing from the 
north so long as the sun is travelling over these latitudes, are 
termed north-ers, and are always iuaded with watery vapor, be- 
ing saturated by the evaporation of the sea. 

The fulluwing figures show the number and direction of the 
winds, observed by the officers of the siirvey and bv tbopo ot Uie 
United States Navy, on the northern side of the jbthmus. Thus 
in 104 observations made daily, there were 

IT^iuis from N 19 days or 

" *♦ N. E. & N. N. E. 36 « Northerly winds 69 

• • N. W 14 « Southerly SI 

" a. ifl • 

*• <* S. E 13 ** Easterly 48 

- « aw. 6 * Werteriy M 

• • W. ._4 « 

104 



The provalmoe of northerly winds is here well shown, and 
effects npon the tsmperataTO and piodnotions of the Dalhrnna 
aie well marked. 

Between the tropics the ndns follow the sun, and when he is 
BOifh of the equator, the nuns prevail in the nciihem 'tropic. 



Digitized by Google 



Tbng tii0 lainj Mm oommenceB on the Golf ooast about tlia 
ftnt of July and enda about the fint of November. On that 
portum of the latfainnB indnded between the Jaltepec and 8als> 
bia riyen, the rainj' seaaon comiaenoeB aboot the first of Jime 
and ends in December; and at El Banrlo it cornnwaeea a b o n t iSbm 
first of July and ends in October. 

The rainy Peason, as above limited, includes only those mouths 
in \vhi( It tfi;. ui.uA prevail to a considerable extent: but there is 
usually a month, both ])receding and following the raiay season 
as above defined, which is more or less showery, but these 
showers generally occur in the night. In some parts of the 
nuirc elevated mountain districts, the rains prevail to some ex- 
tent throughout nearly the whole year. This is particularly true 
of the northern slope of the Cordillera, where the warm, humid 
air blowing from ofi* the Gulf and across the Atlantic ][^lain8, 
iliBt ineeta the cooler atmoepbere of the mountains. 

The atmoepbere of the northern portion of the Isthmus, ex- 
tending as fiir Bontherly as Boco del Monte, is damp; but 
to the Fouth of this point, its humidity becomes sensibly less, 
and at £1 Barrio and OhiFela it ia quite dry, and atill mora drj 
over the Pacific plains, where it scarcely ever rains. 

The sandy plaina of the Pacific shoie bdong to one of 4iie 
randesa districtB of the American continent, which here em- 
braces the plateau of Qnatimala and the table-land of IKssdco. 
Xbe proximity of the Gnlf cansea the rains on the noitheni'side 
ht the reascms before stated. The annnal amount of the fall <Mr 
rain on the Isthmns is coBsiderable, especially in thia witral 
district from the Jaltepec to the Cordillera de la Hucamaja. 
At Guichicovi, and San Maria Chimalapa, it rains abundantly, 
and very often at San Miguel. At these times the table land 
ofTariiii is covered with a thin mist, which disappeM* upon 
reaching the Portillo, or pass to the Pacific plains. 

These rains are not, however, of sufiicient consequence to pre- 
vent out-door work for the whole of any one day. The annual 
fall of rain at Vera Cruz is C*! inrho?^, one liall" the amount 
wl]ich falls in St. Domingo or Jamaica, and even less than that 
on the northern shores of the Gulf, as at New Orleans or in Flor- ' 
ida^ It ia also considerably less than fidls at the lathmoa of 
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« 

Panama. Hie temperatoim of tbis iBthmus is probably more 

fiivmble to hmiiaii life as compared with enaikr latitudee elee- 
where. 

« <* " iaAMta, ttl».ia 



So that thifl continent is cooler under the equator than any 
other, owiDg to the abundance of sea surrounding it, and the 
more elerated character of the land. Similar cauees lead to 
tiie depression of temperature on the Isthmos below what it Is 
upon mainland of a like latitude. The curves of temperature 
appended are drawn from tables filled by the Officers of the sur> 
vey while on duty, and also from extracts out of the log-books 
of United States Tessels at the mouth of the Ooataaeoalcos Hirer 
and at Hinartitlan. It mtout be renuurked that these are the tem- 
pemtnres of the northern side of the Isthmns, while thos^ on 
the Boatheni side are somewhat higher. 

In Table L is given the temperatures obtuned by the XT. S. 
Bomb-Tessel Stromboli, lying at Gwtsacoalcos BiTsr in 1847. 

Table IL contains the. temperatnres obtained by the U. S, 
schooner Bonita in the same river in 1848. The same taiUe 
contains also a lesser curve for a short period in May, 1851, ob- 
tained by tiie officers of tliis survey while at Miiia-l it ian. 

Table III. gives the temperatures at Aliua-Litiau and Ooatfl^ 
coalcoti in 1850-51, obt^erved during the survey. 

From an inspection of these curves, it appears that the highest 
temperature obtained wan on May 24:th, 1847, and May 2l8t, ' 
1848, when it reached 98°: the lowest, the 31st December, 
i.8{K)^.whea it reached 



Ite BMMi tMBpMstav of s psftfoa^f JiS]^. ..1U^ 90^ 

• • «Mi|rfvt of 1^7, 9V* 

• • fiMterpiNrtof ApiH...lSI8k tt^ 

« « • whole of May, 1848, 88» 

• lat half of June, .184B, 85° 

** partof Deo. A Jan'y... 1860-61... •74'' 

Ihese cnrves weie drawn firom observatioQS taken at diffwen^ 
periods of the day ; thus, in 
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Tablet! I. and FI., obscn'ations daily at raeriditn. 

Table III., ubservationa made twice and three timee daily: chiefly at 10 
A M. aad 4 P. M. 

Tbeso cnnres in Tables L and IL, therefore, indicate the highest 
range of temperature od the northern coast, inasmuch as thej 
are drawn fixnn meridian observations, which give a hi^er 
average than those taken at 10 A. IL and 4 P. M. daily wonid 
yield ; and also because thej are from the sea-level, which is 
always warmer than the upland. 

Hie thermal curve of December, 1850, and January, 1851, 
shows the influence which the &11 of rain has upon temperature, 
bj producing a mean depression of about 12**. This low tern- 
perature prevails through the succeeding months, the warmth 
gradually augmenting till it attains the mean temperature of 
88*» m April 

The temperature of the sloping plains of the north is several 
degrees below that given on the tables, and is considtrably less 
between the Jaltepec and ^lalatengo rivers, and somewhat less 
still between the latter river and the summit-level. 

Hm Jiltepec, whm it croises the Um of survey, liet «n a Isvtl of W ft. 

* MSiiiMigo^ aooit 

« BidtaokitJsvdr. 800ft. 

As the teinperature diminishes on elevated land at the rate 
of one degree Fnlirenheit for every 334 feet of elevation, it fol- 
lows that the mean teinperutures of the Malntcngo river-level 
and the summit-level would be always one and two degrees less 
respectiYely, throughout the year, than thoee given in the tables 
accompanying. But even this estimate is too high, for as other 
drcumstancea than elevation determine the mean temperature of 
any place, so in this instance the insular character and noctii- 
em slope of the Ghilf plains diminish the temperatures several 
dflgraes below that of tiie Bealerel : tida la dearly indicated by 
the character of the yegetation, the abundance of diootyledonooi 
trees, the appearantse of fhe tree fem, of jnnm oftiss, and other 
Alpine plants, which point out a modified and insular tem- 
perature. The profusioD of the Myrtle and Lanrel finmlieb of 
plants ia proof that Hie tempenrtme Is not tropM hot o«l^ 
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Irtipical. The j^i-oxiniity of the Sierra Madre, whose sunmiita 
are always euvelopexi in clouds, tends to lower the tempertUure 
of the upland district very remarkably. 

On the Pacific plains, and about Tehnantepep, the thermom- 
eter ranges as high iis 92^ ; but this temperature is softened 
down bv the breezes which blow oft* shore and from the moun- 
tains. Senor Moro states, that when the thermometer on the 
plains ranges about 86** Fahr^ it is not more than 56° at Ohivela 
or Tarifa. 

The altitude of the tableJapds of Gnatimala and Mexico haa 
n more powerful effisct in determining the climate of the Isthmns, 
tlkin what the mere latitude, or its own elevation, could lead to 
belieye. This table-land has an average elevation of from 6600 
to 8900 feet above the sea, which would give a mean tem- 
perature of 20° throughout the year, less than that of the sea- 
board : thus, if the temperature of the coast be 85% that of the 
table-land would be 65% which is a truly temperate climate, 
although within tropical latitudes. This is proved by the growth 
of oak, cypress, pine, and fern trees, which are inhabitants of a 
temperate clime ; and most of the cerealia of northern latitudes 
grow in luxuriance. The average height of the table-land of 
Guutimala gives a mean temperature of through the year, 
and the lands are called Tierras fiim. Now, it mnst be recol- 
lected that the ij^thmus of Tehuantepec, though in it^^elf possess- 
ing only an elevation calculated to lessen the t('iin)eratLire ;it the 

;i Liuard by a few degrees, is subject to the iolluences of rlie 
land in its neighborhood, and its own wannth is very much 
reduced by the cool air descending from the high table-lands 
and from the Sierra Madre, spreading over the lowland by its 
density, cooling the sui&oe of the ground, and minng with the 
warm air of the Pass. 

The climate of the northern division of the Isthmus is darnp^ 
but as it is not so waim as iliat of tiie south, it is not of neoes- 
si^ unhealthy. 

During the |aevalence of northers on the more elevated seo- 
tioM to the esst, as the Ofaimalapas, ibr example, the atmoephevs 
Is damp and heavy, with a chilly mist like that experienced cn 
4ie northern coast <tf Mand. Bat otherwise the dsmate is 
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ImMij^ $nd rfaeunatisni and ottiiriiB an Hit only dhoMW ni 
note; aometimeB iiiw and ^gna in October. Ihata^ the xaiiif 
Beason oommenees in June (laitar part), and eatendi through 
Jalj, August, September, and October. The average age of 
file oldest inhabitante is mxty years. 

On the northeastern division of the I^mns, bordenng the 
Gulf, where the rainy season l>egins in the middle of June and 
terminates in November, the district appears to be uiiUiiuUly 
liealthy, and it is not uncommon to m.eet with nativca i»eveuty 
and eighty years of ai'e refaiding t^ere. 

The less healthy ptn ti on is, without doubt, the Coatzacoalcoe 
River, along the moutii and delta of which, fever, ague, and re- 
mittent fever of a bilious type are prevalent dui'ing July, 
August, and September. The people who inhabit this region 
are miserably poor, and the insects numerous and annoying. 
There is no doubt that in alluvial plains, which are generally 
level and well watered, the slow current of the streams and the 
luxuriant vegetation give rise, by the decay of vegetable mat- 
ter, to the development of miasmata and gaseous mattersi vhioli 
prodoee ft vers cf an intermittent and typhdd character. Ifaii- 
Undare not neoessarily victims to' these diseases^ unless by 
absence of pceeaatioo, or a lowered state of heallliy the constita- 
tioB becomes impalied, so that it Is imable to resist the miasma. 
OleanlinesB of skin, temperance in eating and drinking, and 
clothing to defind against altematione of temperatore, are sore 
preventives against the influences of a moist climate and a 
damp soil — influences which are equally hurtful, whether in 
New England or on the plains of Mexico. 

There is no reason to Jnubt that wbou thu Tiorthem slope' 
becomes more iiiLabUoiL and the forest cleared Kumcwliat, bo 
that the sun's rayb nvdy reach and dry the ground, much of its 
present injurious effect on the constitution will disappear: the 
demand for fuicst timber and the cutting down of trees for 
medicinal and commercial purpose will also remove the 
humidity and drain tlie soil remarkably. The use of fl^mei 
neit the aldn should never be omitted by inhabitants of the 
wh<de northern slope, and a small fire shoold be kept j in the 
rooms dnnniptbe rainy season when tiie tharmaweter ahihi hfWi 
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Hi© practice of sleeping oat of dooan should be avoided, likewise 
that ol placing the bed upon or near the grofond. Tbeee pre- 
eantioas are not abeolately neoessarj on the aouthem pilains, 
whioh are bo iiemaiskaUy dry. It would be well, howerer, to 
obeerre the piecanttons ooncemlng sleeping in any district 

In warm climates there is always a tendency to ovetaction in 
the innctions of the liver, spleen, and skin. Temperaacey espe- 
cially in the nse of alcoholic liqizon, is a great safeguard a^unst 
diaeases of the first two named viseera, Bronkenness is inevltar 
ble death) and frequently within the tropics brings a speedy 
one ; and it is the more incumbent on laborers to observe tem- 
perance, as tUcy cunsiiiuo a large amount solid tbod daily to 
support their strengtb, and tlio exertion produces the desire to 
drink; and fruits, juices, ttc, the food of the natives, should be 
preferred. Mure vegetable and iariuaceous ciiet should be con- 
sumed, and lees animal food than is usnal in northern lati- 
tudes ; and tlie constant use of the culd-watei' bath whenever 
attainable, appropriate clothing, comtbrtable houses placed n])oa 
well-drained spots ; these, with the avoidance of stimulating 
ibod and drink, will enable the colonist to resist the iinilwBiC^ 
of climate and soil equally well a& the native. 

On the sooth -side of the Isthmus the inhabitants are more 
ekanly than apim tiie northem, and bathe freq^uently , the streama 
being mm aballow, aD4ecinBeqneQtly free from aOigaion^ wfaich 
aboimd in a eonsideiabile degiee in the riras and aferaims on 
the BOBtlieni slope. 

At Tshnantepec (as has been said) the rains are of trifling 
diaiariier^ and ooniaed to the months of July, August, and Sep- 
tembwr, and the preTaiMng dtaoanon are those of the bowels. Hie 
ayemge age of the oldest inhalHtants is abont 4k). 

The central division of the lathmns is perhaps the healthiest — 
a circnijibtaiice due to its L'k'\ atiun and belLer diainafco. 

In October and November of 1850, the cholera broke out on 
the Isthmus and raged with considerable violence in the south * 
and in the oentral diviaion^ but it did not reach the Atlantic 
plains at all. 

Yellow fever has never been knowfi t * uccui* on the Isthmua. 
Since the eetabUshmeut of the Mejdcan Bepubiic the official 
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returns of the population seem to indicate a sensible decrease — 
which is at variance with iketa* The came that the Indiana 
find it to their advantage to make the retnma aa small as pos- 
sible, as by so doing, many rid themselTes of taxes and a thank* 
less service in the army of the republic. 

The northern division of the Isthmns — that is to say, frgm flte 
Pacific slope to the Mexican gulf-^-has, nevertheless, snflbred in 
times past from the small-pox. In the year 1828, in two small 
villages near the seft^XMUt, east of the Ooatsaooalcoe Kiver, no 
less than 126 persons died out of a population of 800 ; nor weref 
the ravages of the disease arrested until broad pioaduraa (roads) 
were cut through tlie surrounding forests to admit a free circula- 
tion of air. This had the desired effect, and the small-pox dis- 
appeared entirely. A similar instance occurred at Huiman- 
gillo, near the confines of Tobrisco, where a malignant fever 
was entirely checked by felling tlie neighboring forest-*. 

The convictinn in tlie minds of those engaged m drawing up 
this report, and one founded on a residence upon the spot, is, 
that the climate of the Isthmus is a mild and healthy one, favor- 
able to longevity, and free from' many diseases incidental to 
more temperate Uititades. The health of thoee engaged on the 
snrvey was nnnsnally good during their entire stay ; and althoQ|^ 
frequently by aocidents wetted to tiie skin and remaining in wet • 
clothes t^e whole day, and this ocenrring on enecesaive days, 
with limited fi>od at long intervals, yet none snfiered in oonse* 
qnence— a strong proof that their health was due to the fiivoraUe 
climate. 

Compared with other places selected Ibr finrming a junctkm 
between the two oceans, this iBthmns has peculiar advantages. 

With less allnvial land at the sea^level, it is more healthy th«i 
San Juan de Nicaragua, and from its more northern latitude its 

annual temperature is less than that of Nicaragua or of 
ranama. The latter place has, indeed, a temperature and 
climate truly torrid, and partaking moi e of the character of a 
ct Jiitinont than of an island, which latter 18 the pocnliari^ of the 
pofiition of tliifi portion of Mexico. 
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under the direeUon tif P, R Ikwta'UT) on the dimate qf the 
IMimue <if Tehuantepeo, 

I BATB the honcnr to prwent 7011 the following report on the 
, sanitary condition of the iBthmuB of Tehnantepec ; made from 
pefBonal obflenrations during a eojonm of one year in the conn- 
try, under circnmstances most favorable to test its salubrity. I 

Bhall state facts they occurred, from the tinio of our arrival to 
the date of our retuia, addiiiy: all such reliable information as 
could be obtained from iii ^uii icii anioiif]^ tlie inhabitants, and 
Sttch as came under my owii personal objiervation. 

We arrived at Mina-titlan <m the 18th of July, 1S50, and left 
it the 30th of the same month. This villai^e, containing about 
400 resident inhabitants, is situated on the left bide of the river 
Coataacoalcos, about twenty miles from its mouth, by which the 
river diadtarg^ its vaten into the Gulf of Mexico. The country 
dong the rirer approaching Mina-tiUan, and for many miles ^ 
begrond it, is an extensive plain, covered with thick foreets and 
inteiBected by nnmeroos tribntaries. All theee rivera are sub- 
ject to great annual overflows, by which extensive tracts of the 
wooded lands on their banks become temporarily inundated. 
Hin»tithm itself is bnilt on the first link of a group of elevar 
tions, which, as they recede westward and from the river, be- 
come more and more prominent, and join a platform of the 
coontiybeaatifhUy undulated by valleys, small hills, and slopes, 
in the direction of Jaltipan and other villages chietly inhabited 
by Lidians of the Astee race, who cultivato portions of the 
neighboring soil. The right shore of the river opposite Mina- 
titlan is flat, and so continues to the heights of Ilidalgo-titlan. 
Both north and south of Mina-titlan, :l small stream furnishes 
the inhabitants with good drinking-water. On the south side 
the stream loses itself in a marsh, which, during the high wa- 
ters, is overiiowed to the foot of the small hill on which the vil- 
lage is bailt On the north side there is a narrow valley 
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extending along the bayou, which is also covered by water dur- 
ing the rainy Bcason ; but a little further, the land ziseB again 
in small hills, which, running wettwardly, join the more ele- 
vated platform of the back country and the plain calkid Taoi^ 
teno, which is considerably iiigher than the village. 

I tooV particolar care to inquire among the inhabitaata, wbat 
were tlie diseaaeB fiom which thej mostly anfifered, and how 
strangers settling among them were affected, and I ascertained 
beyond donbt, that not only J[in»4ifiaa, but tbe whole plain of 
the Ooatzaooalcos BiY«r, wherever inhabited, was a remailnbly 
healthy couitry. Not a single case of yellow fever has ever 
ooemrred in Mina-titlan, or any other part of the Coatnooalcos 
plain, although in the years from 1829 to 1882, when the French 
emigrants attempted to form a colony on the Isthmus, the 
number of nnacclimatcd strangers was considerable in the 
country, and they were exposed to every kind of privation and 
sutlt. l ing. Neither did I learn of any dangerous turrn of fever 
exii^Liiig. I heard of caiies of tlio intermittent fever, which must 
have bei.n uf a very mWd ispe, a- it was usually cured by the 
natives themselves with remedies indigenous to the country, 
such as the bark of the Palo-mulato, a tree growing abundantly in 
the Isthmus. Daring the time of our stay at Mina-titlan, I met 
with but one case of old-standing derangement of the bowels, 
which terminated in extreme emaciation, debility, and death ; 
the canse of this disease I traced to the habit of the sufferer of 
eating clay for many yearn back, a habit which in ell phioes 
nltimately prodnces the same effects, namely, marasmos and 
death. Thh practice nnfortnoately prevails to a oonaiderable 
extent among the Vidians of the I^mns : the eatable day has 
even become an article of commerce, and is exchanged ibr the 
produce of the conntiy ; it causes the death of many ohildrsn 
and increases mortality among the adnlta« 

I met at Hkaptitlan with several individnala who formed a 
part of the French colony, and who had resided there for twenty- 
two years ; they all assured me that they enjoyed uninterrupted 
health. The appearance of the n;ifi\ es proves the country to 
be healthy, and our Bmall party had no reason to iiompiaiaof 
sicknesa during its stay. 
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On the SOUK of July our parlj'kft MmartKHan in two OBaoeii 
and &n open boat, wliich we intended to cany ow ih» latbrnne. 
Ihe rains had alieadj set in, and wave mraaiiallj abnndant tfaia 
year. After fonrteen dnya c^expoanre, fatigue, and privakioiit, 
we landed at the Faao de In Pnerta. Henengen hiK?ing beta 
immediately dispatohed to Gniehicovi fi>r piOTialona and nwana 
of transportation, we for the first time since onr departnre from 
Mina-titlan had an opportunity of changing our garmenta and dry- 
ing our wet clothes. We remained in this spot for fifteen days, 
the swollen condition of the Sai*abia River, and the csonscquent 
difficulty of cn>s8ing the mule?, occasioning the delay. During 
WuH tiTue we were living on spoiled rice, worm-eaten beans, and 
witiiout ealt and bread. We fv)rtunately found in the nciL'hlxtr- 
hood a large field of plantains ; they were unripe, but, such as 
they were, served us as our principal article of food, which we 
seasoned plentifully with red pepper, also fonnd growing near at 
hand. Under tliese unfavorable circnmstancea.my anxie^ ftr 
the health of the party became extreme. One after anoHiir 
aoon begnn to suffer irom fever; and while administering ap^ 
piopiiate xemedieBy I watched the progroao of each case witii 
gloomy ezpectationa of typhoid lerer, or e^en of nmcontnoUable 
dysentery before me ; yet, to my ntmost deligMr * tboroagb 
sweating would put an end to the ibbrile symptoms Id tiM 
eonrBe of a few days, and my patients would only complain of 
not haTing enough to eat in order to reooTer their strength. 
fever proved to be nothing more than the conseqnmice of expo- 
sure, fatigue, and want of healthy diet during our ascent of the 
rivers, to which the bites of musc[uiU>e6 and other insects con- 
tributed not a little. 

At tlie Piiso de la Puerta the river plains tenninate. Be- 
tween it and Mina-titlan there is but one inhabited place, called 
Hidalgo-titlan, or Pueblo de lus Almagres. It is situated on the 
right side of the Coatzacoalcos, about twenty miles above Mina- 
titlan, on elevated land, and contains about four hundred resi- 
dent inhabitants, chiefly of the Aztec race, who are, with law 
exceptions^ robust and healthy. Here we also fonnd some of 
tiie Fiencb colonists, who aBsnred me, that as- fer as their health 
was coDoemed, they had no ssasan whatererto eomplaw. ^(hsir 
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chcerfuJ coaou .iuuc4& aad roboBt ionm fuil^ atte&tod the trulii 
of their assertiuiis. 

At the I*a^o de la Paerta l>egin» another rea^ion of the Lstb- 
mut5, namely, that of hill^ and mountain?, lus io[x>^^rapbical and 
geological characters are entirely ditferent firom those of the 
plain of Coatzacoalcoe Kiver : while the latter is formed of alln- 
▼ial soil, thifi hag rock for its baais, which is covered with a 
larieiy of aoil more ar leM doep^ and of \ ariable fertiU^ in dif- 
ftrent plaoes. The wave4ike hills and dales, ooTmd bj lidi 
pittera, extend along the foot of loft^ monntaiiiB. lliej are 
intenpened by dnstero of Inzmiaat treeB, growing along the 
▼ariooa tributary streams of the Coataooalcoe, afibrding rafreah- 
log ahdier to the luge heida of cattle that range throng this 
xegion. Here may be seen epots the most lomantie and ine- 
toiesqiie that the admirar of the beantieB of natme can enjoj, 
whfle quietly reposing after the labors and toils of the active 
business of life. Here and there ranehoe are to be met with, 
scattered among the valleyg ; and even among the monntains 
are several Indian village;', such as San Juan Guichicovi, which 
contains upwards of five thousand iiiLabitants, who cultivate the 
goil. This village is surrounded on all sides bv the Cordillera 
of the same name. It is inhabited only by Indiaub, called Mijes, 
has an excellent climato, and would afford a delightful and healthy 
residence for our valetudinarians. Our journey from hence 
across the Cordillera to the plains of Tehnautepec, was a constant 
ohange of most intereeting scenery, which we enjoyed greatly, 
notwithstanding the rain and Teiy bad roads. Tfais entire re- 
gion for its salubrity cannot be surpassed by any country what- 
ever. The email villages of Fetapa, £1 Barrio, and Santo Do- 
mingo, also bnilt on the eleyated table-land, enjoy a weltmerited 
fepatation for uncommon healthiness, not only among the inhab- 
itants of the Isthmns ; bat many Mexicans, as I learned laler al 
Tehnantepeo, eome tbere^ eysn fiom Oaxaca and several other 
states of Meiico^ to recndt their health. The mean temperalnra 
of this Tegion is much lower than that of the rest of the IsthmnB. 
The li|^t and variable winds that blow during the dry season re- 
fmk tiie air, which is always dry ; and, betides, there are no 
mosquitoes to mar the quiet of the evening, or disturb sleep 
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fning the nigfat The clear moantaui BpringB finnish excellent 
water. There Ib an ab\indance and great variety of fruits, and 
the inhabitanta, chiefly Zi^poteoos, an peaoeablj and qoietly 
dispoaed. 

"the last portion of the Isthmiia to be described tB that of 
the plain of Tehnantepec, w\dch atretchee firom the Boatiieni 
aide of the Cordillera to the coast of the Padfie Ocean. Hie 
moment yon descend the tnoantams, yon perceive that ]ron aie 
in an entirely different region* The sturdy oak, and the thick 
dark-green foliage of the trees in the hilly regions, are replaced 
here by large varietieB of blnish^leaved mimosa, of cactus, and 
other vegetation peculiar to a tropical climate. The soil is gen- 
erally light and sandy, the rivers but few, rather small clrcams 
when compared with those of the northern part of the Isthmus. 
On this plain there are several large villages, inhabited by Z&- 
poteco Indians. Tlic city of Tehuantepec, the lie^ul of the depart- 
ment of that name, contains from twelve to fourteen thousimd 
inhabitants. Although the mean temperature of this valley is 
higher than that of the plain of Coatzacoalcos, it enjoys a degree 
of salubrity not inferior to that of the region of the mountains. 
The season of the rains is shorter here than on the north side ; 
and the heat of the sun during the dry season ia mitigated by the 
north wind and the variable brseaes in the wet season. I never 
heard of a single case of stm-etroke either among the natives or 
strangera. The air is pnre and diy, and it never feels as opprsasive 
as it often does in the smnmer-time at New Orleans. The natives 
complain chiefly of indigestion and some other derangements of 
the bowels, which are generally the conseqaences of all kinds of 
excesses ; besides, these diseases are more prevalent in tropical 
climates than in temperate and cold ones. Li some parts of the 
plain, ns near the upper and lower lakes, in the neighborhood of 
San Francisco and Eoca-Barra, the intermittent fevers prevail, 
particularly after the rainy season is over ; but the yellow fever 
is unknown in this region, nor did I hear of any other epidem- 
ical pernicious fever. During our stay at Tehuantepec, while 
preparing for departure, I met with but few cases of sickness, 
and these were not of a character j)eculiar to the country, but 
such as would occur accidentally in all places. I saw and treated 
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but one Bingle case of dyBeotonr. caoBcd hy imprudence in diet, 
whioh being for flome time entirelj neglected, presented at last 
mlfj alarming njmptaiOB, I was told tbal aimilar cases of 
djsenteiy generallj proved iktal ; all the friends, and even the 
ftUier cfmy patient, one of tbe oldest and meet intelligent in- 
habitants of Tehnantepee, the onlj apolhecaty that resides there, 
oonsideied the ease as hopeless, yet she finaU y recovered. Hie 
disease had nothing of a pemieioiis ehaiacter in itseli^ was 
purely aoeidental, and I am satisfied that similar cases, pro}>- 
erly attended to, would generallv yield readily to correct treat- 
ment. Amon^' n])ward9 of forty Amcricaas who arrived from 
California, and wlio partook freely of the fruits during a stay of 
nearly three weeks, not one got sick, and they all, as well as our 
pnrty, crossed the Istlnnns, and in the hot season, in the enjoy- 
ment of j>erfect liealtli. It is true, that dnrhig the inontii of 
KoYembcr and a jtart of Dceeniber, the city of Tehuantepec 
and some villa<^e3 of this valley suffered considerably from 
cholera ; but this fact does not estaljliph proof of the insahibrity 
of these places. It is an admitted fact, that cholera rages in all 
places, seasons, and climates indiscriminately. I am only sur- 
prised that it committed no greater ravages among a population 
who^ throngh ignorance of proper treatment, generally allowed 
the disease to take its own conrse. Here the cholera was htA of 
short duration, and having once ceased, did not appear a^ain. 

While at Hnflotepec, some of onr party were attadiced by 
this disease, which also continned at onr encampment at the 
Bay of Yentosa. We lost one of onr party, victim to this dread- 
fhl epidemic, and even he perhaps wonld have been saved if 
he bad not committed excess in drinking, unknown to mc^ 
twenty-four hours previous to hi^ death. 

The native pupuhition of tlie phiins <if Tehuantepoc, ]>articu- 
larly the Indians, arc a race remarkably handsoiiic, well built, 
and healthy. Tliey all profess Christianity, live in houses, cuUi 
vat^^ the soil, ami ;u e capable of further profrt*e«is in civilization. 
They arc friendly and hospitable towards strangere, and of a 
mild and yielding disposition, unless provoked by oppression 
and injnstice, in whieh eases only they become reaDy savage In 
'tiieir revenge. 
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To recapitulate in a few words, the facte above stated, it will 
be seen that the Jsthmns of Tehnantepec naturally dindes itself 
into three regions, each different from fhe oUier in topografAyy 
geological formation, and Balabrity. 

Hie plain of Ooatzaooalcoe Biver, flat and low, with an ex- 
tiemely fertile aUnvial «oil, covered with thick fereats, inter- 
sected bj many rivera, here and there subject to innndation, 
althon^ the least health}-, yet eujoys a high degree of salubrity, 
and no fym need be entertained, as proved by the experience 
of the French emigrants, for those who may in future settle 
permanently in this region, and much less so for those who may 
cross it as tr;;\ dlers. 

The region oi' liills and mountains is as healthy as the most 
salubrious portions of Europe; full of romantic scenery, it is 
even now higlily attractive, and will, in progress of time, when 
inhabited by an enterprising and laborious population, become 
one of the most beautiful spots on the earth. 

Last comes the plain of Tehnantepec, nearly as healthy as the 
hilly region, although wanner, presenting all the cbaracteristica 
of a healthy tropical climate. 

All these three regions together form a broad 8ntfiu»- of 
country from the Gulf of Mexico to the coast of the Pacific, of 
a great variety of resources and of remarkable healthiness, a 
fisature peculiar to the iBtbmuB, as the lands on both of ito sides 
are very unhealthy ; such as Yera Cruz and Tabasco on the GuU^ 
Acapnlco, Huatulco, and the coast of Gnatimala on the Fadfie 
shore. This peculiar and exclusive salubrity of the Isthmus is, 
in my opinion, chiefly due to its configuration, which forms 
as it were a gate, walled on both sides by heavy masses of 
mountains, through which pass currents of air, that render the 
country they traverse so pennnnontly salubrious. That the 
winds prevail only within tlie limits of the Tsthmns, and not 
within a few miles on either side of it, I am informed ^m most 
reliable souroes. 
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To present a full mid comprehensive view of the bot'inical 
pn^diicln'iL- of the Istlimus, cnibracint; as it does a v.-iriety of 
tro]»icaI and iiitur-tropical j)laiit-i bo valuable and iiuiner<»us as to 
be uuequalk'd within the same extent of territorj', would excet?d 
the usiial limits of a work which is designed more as a record of 
wmth^TnttiBAnl Fcsults than a treatise on the natural resources of a 
ommtiy. Kor conld the labor necessary for the proj)er classifica- 
OOD. hm^ot all the species be held justifiable under existing cir- 
cumstanccSi especially wheo we oonaider the fact that the uiTee- 
tagatioDS of the comioission were othenrise directed to snbjectB 
lees seoondaiy, and that on the iBthmuB the names of plants vaiy 
with the nomeroiis idioms of different sectioxu. Carei nerertfae- 
lefls, has been taken to prepare a list of some of the most valn^ 
aUe species, fixmi which some idea of the botsnical riches of the 
coontKjr may be gleaned.* 

In a mountainous conntiy like Mexico, having so great a direr- 
sily of elevation, temperature, and soil, the variety of indigcnons 
pfodnds must be immense, and most of the plantB cultivated in 
otiber parts of tlie crlobe find in that countn- situations adapted to 
their nature. It unites in itself tiie vi'iretation of North and Soutli 
America, tliougli it reseml)les tiiat of tlie hitter more especially. 

The distribution oi j^lants t>n the Isthmus differs from that of 
Mexico in general, insomuch that the veLrctation of the loftier 
table-lands is less distinctly marked. On the margins of the 
Gulf and the ocean are found the Utiual j)lantrf of inter-ti-opicaJ 
shores, and uj.on the middle of the Isthmus, those families 
which vegetate lavorably at elevations below 5000 feet within 

* Vido Botanical Tables, p. 197. 
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the tropics ; tliis occurring not becaiiBe the elevation is auUicient 
to warrant the growth, but that the lower level of the Isthniua 
is cooled much below the average temperature of its latitude by 
the ooDStant northeast winds, b v the great humidity of the north- 
em dope, and by the proximity of the lofty table-lands and mount- 
ain Fummits which ood the land in their vicinity. The differ- 
ent fiunilioB of plants are, for these reasons, more scattered with 
apparent indiBcHmination, and the mountain zegiim^ with few 
exceptions, are clothed with species found in the aUnrial basins ; 
nor is it an nnoonunon thing to see the pines which stnd the 
loftiest and coldest smnmits decorated with the fimbriated 
crMdea, or trellised with the scUamenem of the plains. 

The mean annual temperature of the Qolf shore of the Isthmus 
is 81°, as is that of the Pacific coast; and the iwtheral line, or 
the curve of mean summer temperature of 8° of Humboldt, 
passes over the Isthmus. When this is extended into Africa it 
passes throiigli the countries lying south of the Mediten-anean, 
Algiers, Tunis, Barca, and Kgypt, along lat. 30° N. In Asia it 
passes througii Central Persia, Thibet, and China, and thence 
into the Chinese sea, north of the island of 1 ormosa. 

The curve of mean winter temperature, or isochimenal line of 
70**, passes through the northern parts of Oaxaca and Tabasco, 
and the southern part of Yera Cruz, in lat. 18° ; passes south- 
ward into Africa, through Sahara and Southern Xubia, thence 
along Arabia Felix through Hindostan in lat 15** and at Tonq|uin, 
passes into the ocean about lat 17% indicating that the summer 
heat is that of latitude 13 degrees more northerly in Afirica and 
Western Asia, and the winter heat that of its own latitudes even 
Vm large continents. In other words, it has a cooler summer 
and more moderate winter than similar latitudes, and it is this 
extreme equality of climate which gives to these lands the beauCy 
and profusion of vegetation with which they are clothed. 

The curve of raeuri iumual tcaiperature, or the i-mth^mial line, 
of 75° passes through the Isthmus, through vSouthern Egypt and 
Arabin in latitude 25°, and Persia in latitude 28**, showing the 
mean temperature to be that of 12° more north in Central Asia. 
It is on the outside of the limits of the equatorial zone, and its 
- productions are those of a tropical xone, which is an adTantage 



Digitized by Google 



189 



YKXrABLE PBODOOnom 



this Istlimiis possesses over any point hitherto selected further 
BOnth, lying in the equatorial zone. Each isothermal zone has 
its peculiar zone of vegetation. These (25 in nomber) havo been 
classified by Professor Schow. 

The iBthnrns in |)Iaced under the 15th region, or that of the 
cactoB and pepper fomilies, becaoM tiieBe ate the predominating 
ones found growing there. Hie mean temperature of thia bo- 
tanical region raries from 68^ to 64^ and inolndea mmxmg 
oflieiB the cnltitated spedee : Zea Mi mfrffkum^jairophai diMOih 

ptidiumj 00009, oarica^ persica, hromelia, AnaoareNwrty tamor 
rinduey eUrw, jpa^sijlora^ theobromay vamUOy cqfeoy Boeoharttm^ 
lyoopersieumy capticumy cajanm, araeKis, opuniUa, nicaiitmOy 
and gossypium. 

From the northern shore to tlie base of the Sierra on the 
Hoiitli, the vef:^ctiition taat iuimd iiiisinf; from the alteniating 
i:illuenccs of heat and moisture. In the raiiiy season, the rivers 
which drain the Atlantic i)laiiis overflow their baukb for a con- 
siderable distance, and disseminate orcr a vs^t extent of coimiiy 
a variety of soluble saline matter, with -neh f\Tii?iml and vegetable 
substances as are pnspcnded iu the water diu in^r that period. 
These lK)rder8, therefore, constantly increasing in riclmess, are 
densely studded with plants which exhibit a large and spongy cel- 
lular tissue ; those which poesesa broadly expanded, soft leaves, 
famished with a great number of cortical pores, or those whoee 
growth is rapid, and which by depositing little oily or leaiBOW 
matter are less liable to the deteriorating inflnenoea of constant 
hnmiditjr. Among these may be daased the cascalote, eastarica, 
endna (liye^), gnanaeaste, gnayabo, hnaeOlo, javiene^ jobo^* 
macaya, mangle, palo-baria, roble, sangte^FSco, and the tfrsr- 
<M»^ 0if^ or Indian cnp-tiee. 

On all the rivero are seen huge specimens of these most yalii- 
mble trees of the eqninoctlal tegions, mingled with a hundred 
varieties ofptAiwBy graoefally towermg above plants of the most 
dense and impenetrable foliage^ whose masses of verdure sweep 
tiie current at every sinno6ify,and eitfaer thwart tlie efforts of the 
stream or deflect its ooiuse. Under these circumstances the 
view which Is presented to the eye ia often of the most enchant' 
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ing nature. Kumericall} considered, the varieties of the palm 
are very great ; but the diversity of its useful i)urpo8es is not 
less 60. We find, for instance, one kind yielding substitutes for 
bread and yeast, anqther sugai* and wine, a tiiird oil aud vinegar ; 
a fourth milk and wax ; a iiflh resin and fiuit ; a sixth medicines 
and ntensik ; a seventli weapons and cordage ; an eighth paper 
and clothing; and a ninth habitations and furniture. 

Bemote firom the river margins, the limit of the periodic 
oveiflow IS more particulaiiy marked by the presence of plants 
which aie of a fine and oellnlar tissue, and hy trees of greats 
Talne, as the wietenia mahoganij the eedrda odarata^ one or 
two varieties of the oak, ^^guapaque" {ostrya mexieana)^ the 
ligmrnHfUoy ^^cfaioo^pote," ^^qniebra-hacha," and the acacia 
the growth of all which, though more protracted than the vege- 
tation of the bottom lands, is nevertheless favored by the pec ii 
liar adaptation of the soil and the predominance of bUica. In a 
pecuniar}' ])o!nt uf view the value of these piuducts is immeas- 
ural)le, especially that which would result from the felling of 
mahogany and cedar alone. These trees, which often reach a 
diameter of five and six feet, are ro abundant on the Atlantic 
alope that the Indians select only the trunks, which are oileu- 
times cut several feet above the ground to avoid the curl and 
twist of the grain. Notwithstanding the occasional shipments 
of wood from the Isthmns, there are still many trees the value 
of which has yet to be detennined. These are generally timbeit 
of great spee^/ie ffraviiyy a oircnnutance which, considering the 
insffident means of transportation, has hitherto prevented their 
introdnction to market Indeed, ihe abundance of these and 
other building timber of equivalent value, is such that the only 
limit which can be assigned to the supply they may yield is the 
demand for centuries to come. < 

> 

Not less important in value, pei*haps, is the siphon ia elasiica, 
or india-nibber tree, which is found in astonishing numbers 
throughout tiie forests that skirt the tributary streams. Its value, 
however, is so little appreciated there, that the gum is only gath- 
ered for foot-balls, or for some &w nnedicinnl purposes. The 
process of extracting the gum is accomplished by tapping^ not 
hUmg^ the tree. Two incisions are made through the bark, ono 
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above tbe other, tma the lower one of which flom a copuna 
strcam of milk-Uke juice, which, when eoUeeted in proper redp» 
ients, 18 speedilj indnnited bj adding the jnioe of a vine, called 
by the ZapotecoB hefuao dej&miwU^ and always fonnd ooexiateol 
with the india-mbber tree. By means of this process the 
glim is prodaced. When the milk is simply left to oongeal in 
the rays of the snn, tlie gum beocNues dailr. Hie flnid known as 
ccumtcTuyucvMy the specific gravity of which while in its liquid 
state is le.-s than that of any utlier liquid known to cbeinists, 
but the vapor of wliich Is eo heavy that it may be poured from 
one veasel to another like water, is prepared from the juice of 
thiB tree in the laburatory, and is one of the beet sulventB for the 
rubber yet known. Taking half the number of trcc^ found 
within an area of one-fourth of a s<|nare mile, on the I'tpanapa 
River, as the basis of an estimate, and allowing none to grow on 
the Pacific plains, there wouM be found not less than 2,000,000 
of india-rubber trees within the limits of the Istbmns, some of 
which yield four and five pounds of gnm in a year. If from this 
prodigious nunber of trees, we suppose one-ha^ only to be avail- 
aUe, and that a single pound per tree per annum be the avenge 
yield, we should then bare 1,000,000 of pounds, which, at the 
present value of forty cents, would realize the sum of $400,000 
ftr this article alone. 

Among the spontaneous products is the htvmMkpUoi^ or ixtle 
of the Isthmus, which differs in some respects from the aga\)€ 
ammoam of Europe, the pulijyie de maguey of Mexico, and the 
agave sisalana of Cam peachy. Of this prolific plant there are 
numerous? varieties, all yielding fibres wliich vary in (quality 
from the coarsest hemp to the finest flax, Xor is the value of 
the plant diminished by its indifference to soil, elimate, and 
season. The feinijilicity <'i' ita cultivation and the facility of ex- 
tracting and ]>rr'psui!i- its products, render it of universal use. 
From it is fabneuted thread and cordage, mats, bagging, and 
clothing, and the hammocks in which the natives are bom, re- 
pose, and die. The fibres of the pita are sometimes employed 
in the manufacture of paper, its juice is used as a caustic for 
wounds, and its thorns serve the Indians for needles and pins* 
Hie point generally selected for its cultivation is a thick forest, 

4 
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fnwi which the small undergrowth is removed by cutting and * 
bamiog. Hie roots of the old plants are then set out, at a dis- 
tance of five or ttx feet apart, and at the end of a year the leav^OB 
are ent and rasped." When the pita is jrotmg its fibres are 
line aod white, bat as it increasee in age tiiej become longer 
and Goaner. In this ntanner it is eaej to select the qnallty^ of 
llbre required. In a wild state the thorns are yeiy nnmeions, 
but by coltiyation they are diminished both in slise and nnmber, 
and in' many instances there are none at all. Even with the 
imperfect instruments nsed in cleaning the leaves, fi>ar and five 
pounds of fibres per day is only a &ir aTerage for the labor of a 
man. At San Miguel Chimalapa and San Juan Guichicovi the 
cultivation oi' the ixtlo is quite exteusiive. In 1831, according 
to .the statements of Senor Igleslas, the ixtlo plantations in the 
northern division numbered 1221. 

Of the maize, frijol(M, sugar, cacao, tobacco, coffee, and cotton 
raised on the Tstlunus, it is difficult to speak in terms which 
might convey an adequate idea of the ada|>tation of the soil and 
cUmate to their cultivation, or the perfection to which they are 
susceptible of being bronght. 

This is the native country of maize, and upon the wet land, 
milpas (those snbject to periodic overflow), the yield is two crops 
ammaUy, each of which averages sixty bnshels to the acre, and 
wiihont other labor than the mere planting. Indeed, it is no un- 
common sight to see the reaper and the sower in the same field. 
The lands usually selected, north of the Jaltepcc, for milpas, are 
those which abound most in the palm, as being more easily 
cleared, — an operation which is performed by '^girdling'' the 
trees and burning the undergrowth. Ttie planting Is chiefly con- 
fided to tlio women and children, whose only implement is a ' 
pointed stick, witii which a hole is made in the ground for the 
grains, which are then covered with the foot. On the margin of 
the Uspanapa, at some of tiio elevated points, tkree crops, each 
yielding seventy bushels to the aciv, liave been raised in a favora- 
ble year. In the central division ot" the I6th^^^^^ the bottom lands 
and borders of the streams are exclusively appropriated for its 
cultivation. To the east, in the valleys of the Kio del Corte and 
Ohicapa, maize ia grown in the same field with the tobacco^ and 
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OH the south the broad phiiiia of the Pacific, othc-nvise dry and 
heated, iire dotted with freqnent milpas, which relieve aud refresh 
tlie eye. The cultivatiou there, however, is rendered somewhat 
mure hil»orioii8 bj the neeesRitr for irrigation, which is done br 
ditches from the neighboring streams. The gromid is sometimes 
broken with a radc plough, and the maize hoed, in the ahoencc 
of more perfect implements, with the booes of cattle. 

T\ic fecunditj oi'the Mexican vaiiety of maize is ai^tonishing. 
Fertile lands usnallj afford a return of three or four hundred 
fold; e^ea when the ooU IB sterile, the piodoDewiQsfipoinaa^ 
to ei^tj. 

The general eBtimate tat the Iithmna maj he oooiidered ee 
one handled and fifty fold. Of all the gnunina coUiTated bj 
man, none is so unequal in its prodnoe as this, varying so mn^ 
according to season; and it is owing to this ihct that &mine so 

frequently arises. A proper rotation, and less dependence for 

food upon any one plant, obviate this unforeseen occurrence. 
Owing to its excessive yield, it is capable of becoming an arti- 
cle of gieai export. 

The sugar-cane, though cultivated to a limited extent, except 
on one or two plantations (where there are mills for extracting 
the juice), is nevertheless of astonishing magnitude and rich- 
ness; the stalks not mifre([uentlT exhibiting htcnfyj-cight joints, 
with a diameter ranging from two to three inches. It is even 
found growing wild in the valleys and potrerosy and of a quality 
and luxuriance (according to Tadeo Ortis) superior to that of 
the Antilles. 

In the hands of an efficient planter, and with other care than 
the mere bounty of natnie, it is not difficult to conceive the per> 
fection and value to which the suga]>cane of the Isthmus might 
be brought, espeeiaUj when we consider the adaptation of the 
soil and climate to ito onltiTation, the ftcilities of transporting it 
across the plains to the ports id tiiQ Pacific, and the dose prox- 
imity of the markete of California. At Santa Cruz is an ezten* 
sive mill, under the sapenrision of Don Antonio Mass, whose 
manufacture of sugar during the last year exeetdcd 100,000 
lbs. There are also one or two horse-power presses near Guichi- 
covi, which yield a oonaiderablc (quantity of juice ammally. 
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On the northern (li\'isi(iii, thei'e are several mills and dia- 
tiilerics between Mina-titlan and Acajucain ; but, like those of 
Guichicovi, their prodacts are of an indifierent quality, notwith- 
stading the exoaeding xichneas of the cadb, and the abundant 
Bonrces of water-power. 

The eaae may be cultivated p:onerally up to the altitude of 
£lTe thousand feet, and in some favorable exposures, even to six * 
thousaad five lumdred fteft Vera Cim » a large export marloet 
for this artiele of produce. 

Althongli the distribution of the plants of the Isthmus, as haa 
been said> waj be eonsidered general, the theobroma mooq 
forms somewhat of an exception, and is not fSrand south of the 
diWding ridge between the two oceans. 

In the central sectioiis at San Miguel Chimalapa, and at El 
Barrio, and Boca del Monte, some attention is paid to its culti- 
vation J but t lie bulk of that grown on the Isthmus is nortli ot" 
the Jal tepee Kiver, and on the lands east of the Coatzacoalcos, 
near the coulines of Tobaeco. Of this valuable spontaneous })rod- 
uct, there are two varieties, on© of which grows wild, and is little 
esteemed. The otlier, called "petaste," produced in considerable 
quantitii'r^ near Iluimangillo, has a delightful aromatic llavor, 
and is greatly preferred. This latter is grown from the peed, 
which is always sown under the shade of the madre^ that the 
potsonoQS influence of the tree may prevent the destruction of 
the young plant by birds and insects. At the expiration of the 
fourth year from the original planting, the madre is cut down, 
and the cacao-tree left to tales care of itseli In the fifth year 
it attains its fhll growth, and yields abundantly. The quality is 
said to be superior to that of Quayaquil or Karaoaibo^ and the 
pfoMc return which oharaoteriase its enltivation is sure evi- 
dence of its importance and valne. The lands east of the 
Ooatsacoal c os seem particularly adapted to its growth. 

The plantations of tobacco (the me&Htma tdbtmem of Linnsens) 
are both numerous and considerable, especially in the northern 
and central diviriiuiib of tlic Isthmus. That raised in the Clii 
nialapa^ and on the uplands generally, is known by the name of 
" tahaco del monte." This variety is powerfully narcotic, 
coarse, and grows to a lai^e size, the leaves averaging tiUr^ 
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t/^iree inches in length, and ^^/li'* < /? in breadth. An^'tlier kind, 
cultivated on the ]>lai ns, and called corral,'" is smaller, and of 
a flavor and qaality which ig said to be euperior to the best 
vudia de abc^ of CubiL On the plaotatioiiB, near JaltipA% 
the qii«atit7 raised is very con^^idenble, and the nativoB under- 
stand Ytrf well the method of its production. With regard to 
* the peeoniary results arising from an extensiye culture of the 
tobeceo of the Isthmus, it is onlj necesssiy to saj that the soil 
is admiralily adapted, and it can he grown eqmdly well in all 
patti. 

The land east of the Coataooalcos, and that trtiieh skirtB the 
Mexican gnl^ is ' characterised bj the abnndance of allspice 

{myrtus jpimenta) disseminated over its snifiiee. Aceofding to 
Uie calculations of fieflor Ortiz, this frmt might be gathered 
annually to an amount of $50,000. Its cultivation is entirely 
neglected. Near Ventoea, on the Pacitic plaiius, die ciissia-tree 
{C.JUtxda of Linnaeus) is Foinewhut ]»lentitul, but the only u^ 
made of it is for occasional purposes of construction. 

The banks of the Ck)atzacoalco6 exhibit, in a wild state, the 
groate-st abundance of coffee^ and with few exceptions no pains 
are taken to cultivate it, althongh the quality is admitted to be 
very superior. This negleqt may be readilj acooonted for in 
the universal preference wliicli exists among the natives for 
chocolate. Tlie only coffee plantation worthy of note is one on 
the island of Tacamichapa, opposite the village of Almagres. 

The amount of rice cultivated on the iBthmaB, compared wilh 
the qnsntitf the land is Bosceptible of yielding, is ezceedinglj 
insignificaat. At San Jnsn Qnichioovi some attention is paid 
to the raising of a species of momitain rice ; and in the potrera 
between the Coatzacoalooe and Tonala rivevB the plantations are 
of oonsideraUe valne. Tadeo Ortiz, refhnriiig to this portion of 
the Isthmns, says, **that which most particnlarly duuracteriaes 
iiifs privileged region, is tiie singular fiict, diat one single sowing 
of rice will yield successively two large crops without the 
slightest additional labor." Like the theobroma, it is not adapted 
tor the Pacitic plains. 

Tlie cotton plantations of tlie Isthmus are so trifling a." Bcarcely 
to deserve the name, but the fitness of the soil and cUmate to 
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produoe it an beyond qnostion. There are two TOiieties, one of 
which, raSsed in the neighborhood of Minaptitlan, ia not inferior 
in textore, whtteneaa, or lenglih of staple, to the finest uplands 
of the Sonthem United States. With the sin^^e exception of 
Acajncam, there are no gins in the conntiy, and as the seed is 
therefine separated bj liand (a work which is tedions and pro- 
tracted)^ the eoltiTation of cotton in other parts is necessarily 
small. At Santa Maria Ohimalapa some attention is paid to its 
culture, and although the lands are incomparahly rich, the yield 
does not exceed half a dozen bale-< per nnnuni. The racltic - 
plains present many fine sites for \tf> 1*11 m]u( tiun, and it is not 
difficult to foresee the advantafrop wliich would result from an 
extensive cultivation of this btuplo. The other variety referred 
to, called coyote^ is less white — otlcu tinged with rcllow, and in 
many respects very inferior. What would seem to favor the 
cultivation of cotton, ia the slieltered condition of the table-lands 
and savannas, and the entire absence of the amvy worm^ which 
so seriously damages the cotton crops of the Southern States. 
It is entirely unknown to the natives. 

The ennmeration of all the vegetable dyea found on the 
lathmns, with all that might be said of the numerous wieties, 
would constitute matter for a well-fiUed volume on botanj, raither 
than the general details of a statistical report. Many, neverthe- 
less, deserve an especial notice either from the briUiant coloia 
which thej yield, or the pecuniary considerations involved in 
their growth and production. Among these may be classed the 
indigo trees, which are indigenous to Hexioo. lliere are two 
varieties of indi^era: one grows in the wildest profoaion 
throughout the southern portions, called " afiil eimarronV (the 
indigqfera citisoycdes of Lindlcy), and that of Guatimida (the 
i^idujofcra tinctoria of Linnteus), which is extensively cultivated. 

The method of extracting the dye is, however, very primitive, 
and in the few instances which were witnessed by us, mostly 
confided to the women, who put the branches of the plant into 
a large vat containing hot or lukewarm water, and after hnvinjf 
, stirred them for a sufiicient time with a stick, the water (when 
sufficiently impregnated with the dye) is passed into pots or 
eops, where it is left until the solid, part of the dye is depoaitod. 
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The water is then passed off saJ the residnr.m ox]x»sed t'> 
the eon or to the action of fire until it becomes hard. The 
great number of abandoned vats visible in Tarions loaditiM 
woidd Beein to indicsto a serioas decMae in the indigo trade of 

the T«thmu3. 

The abundance of the ^^aohote" (bisoa oreUvia) which gmwa 
in all parts is not leM worthj of attention. Ihe proceaa ob- 
served hj the Indiana in ortracdng the dye la exoeedinglj 
Uboriooa. They aimplj rttb the aeed with their handa, whi^ 
are preyioiiBly dipped in oiL Bj tiiia neana the visoona aoib- 
etanoe that anmnnds the seed and containa the coloring matter 
ia remored. When thia leachea the eoaalatencj of paaCe it ia 
scraped from the handa and made into thin cahea, which aro 
dried in the ann. Ihis pUi it , from the Inxniiance with which it 
grows, might furnish Am otto in snch qwantities as to make it i\ 
])rofital»le article c»f export. At Santa Maiiii Cliimahipa some 
attention is paid to its cultivation, and it forms an iiuporumt 
item in the productive industry of the place. 

The growth of the camljyi-nia cri.'^fa (Brazil-wood'i and JuBnuir 
toiyjUnn canq^echuinum (logwood^ is po great in every pMt of 
the Tsthmus, tliat uotwithstaudiiig the well-known value of their 
dyes, they deserve an especial enumeration. In addition, there is 
also the Palo-moro (the moras tinctoria of Ijinnfeus), called some- 
times the moral" and the ^'paloamarillo," which yields a valu- 
able yellow accessory coloring material, known to dyers as " old 
ibstic." The dye is produced by grinding the wood and boiling 
the fihiea in water over a alow fire. When an ineiaioii ia made 
throngh the bark a cfeam-colored flnid ezndea, to which eertaia 
medicinal viitaea are aaeribed by the Indiana. With ita imIU- 
nesa aa a dye, the wood combines great beanly and dnrabflity aa 
a timber* 

The variety of other dyewoods, eepedally thoae yielding 
tannin and material snitable Ibr the nuamflustm of inlt, ii 

almost incredible; among these maybe classed tlie "cascalote,* 

the uale," and the '^guisachi," which are found in great 
abundaaec dispersed overvarious localities. Tlie " ebano-verde" 
(cklor&r^fluiii ) of the Pacific plains is pomewhat remarkable as 
famiebing a brilliant green dye ; and a valuable brown coloring 
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matter is extracted from a Tiriety of the vanilla growing^ 
tbrovgliotit all the forests. Among the treos uaaftil iot tha 
pnrpoeeB of tanning, is the "gnajabo" (jmdium j?yr^erum), 
the **iiiang1e-blaiieo'' (ameennianitid»)iiia» **gtiamti^," and a 
Ttne called the ^^bejnoo-amariUo." 

Iq a oommer cial point of view, tiie vegetable gtuns and balsaina 
are items of important consideration. In the central and sooth- 
em districts, the abnndanoe of the myro»jperu7ii jyiyruiferum^ 
yieldiu^' the balsam of Pern, and a bark which serves in treat- 
ment as a snbstitnte for quinine, is astonishing. Kot leas 
worthy of note is the tityrax officinale of lannsos, the product 
. of which is known as the liqaid-amber '^\\m. On the Atlantic 
plains tho "palo-baria" supplies a valuable sub.-^litato for glue, 
and the mimcrous varieties of acacia furnish guiu-urubic iu the 
greatest profusion. Tlie " cunpinol" {eatharto earpm) is distin- 
guished for the odorous gum which it distils. It is extensively 
used iu tlie churches as incense, and the natives ascribe to it 
medicinal properties of the most miraculous character. 

The iSij^indus Saj^onaria throws throughout all the Eoutliem 
division, and foims an excellent substitute for soap ; while the 
fibres of the plant (called bj the Zapotecos heguipe^endt) serve^ 
from their intoxicating influence, a useftil pnrpoec in catching 
fish. The varieties of climbing-plants, eepecially those called, 

bojnoos de agua," which cnenmber the fi>liage of the forests, 
are innnmerable. Thej often serve, bj the abnndanoe of sweet 
cool water which tbej contain, to refresh, even more than the 
gashing streams that farrow the Isthmos, the Indian as he pants 
in the noon-day heat Tke singular character of these plants 
seems sufficient to warrant a momentary trespass npon these 
pages, in order to describe one or two of the more important va- 
rieties. The ^ mondongo*' at *^ tacahrie-jaba" grows in all parts 
of the Isthmns, both npon low and high ground ; it reaches a 
large size, sometimes more than a fo<jt iiv diameter, and winds 
itself around trees in a grotes(pie maimer like a huge serpent. 
This variety has a small leaf, and bears a bright-red flower in 
clusters with a single stamen. Another kind, tiichicon" (smaller 
than the preceding), grows nearly erect, is liard and dural ^le, and 
bears a small white flower of delicious fragrance. A thiixi kind. 



Digitized by Google 



m 



VIOITABLI PBODUCnOHB. 



smaller still, called parra," grows perfectly straight, hae a ligiit- 
colored, oval, serrated furzed leaf, and bears a white clustering 
^wer,like the mondongo. A fourtli variety, known as chato," 
18 also very erect ; but, unlike the othen, k flat. This fumishw 
a black frntti grawiiig in bunches like grapesi and ripens in Octo* 
ber, Kovember, and December. 

The medicinal plants of Ibe IsHwras pieeent an innumerable 
wietj, many of vhieh have jet to find a name and place In the 
ann^ of botanj. The ^uooo, oelebiated for its aBtringent quali- 
ties, and as an antidote to the bites of serpents, is particularlj 
abundant ; as also the liquorice-root, the sarsapariUa, and Yanilla; 
the Uiiwu9-9aaac^raSf the oMba carnna^ and a thousand other 
plants without names, and of a number not jet ascertained. The 
superior quality of the yaaiBa and sanaparilla, found in almost 
every point of the Isthmus, and their incredible profusion of 
gi ou ili, cannot fail to prove a source of the most lucrative tra.io. 
Alreadv the inhabitants cidtivate them to Bome extent; but the 
amount under culture hears no compai'isou to that which grows 
wild in the dense forests. 

In the production of ii aits and leguminous plants, the LjUimus 
perba])S stands unrivalled ; and it secnir, superfluous to enn- 
mcrato, even incidentally, the ditlerent varieties which constitute 
either article for food, or those deserving of especial culture and 
adapted for purposes of exportation. Yet many of them claim 
particular notice^ either ibr their delicious flavor, abundant 
growth, or the nutritive qualities for which they are distin- 
guished: among these we find the chico-zapote, lemonciilo, 
orange, chajote, coooanut, lemon, pine^ipple (sometimes reach- 
ing the enoimous weight of fifteen pounds), melon, mamej, dii- 
niymoja, citron, mango, banana, plantain, goava, and pome- 
granate. 

At Tehuantepec, a native yam, veij wateij, but sweet and 
nutritious, grows in great abundance, and also an inferior variety 
of sweet potato, both of which might be raised in sufiSdent quan- 
tities to supply the place of the ordinary potato. On the Isthmus 

of Panama, a lars^e yam of excellent quality (sometimes reach- 
ing forty and fifty jiounds weight) is extensively raised. Tliis 
might be introduced to great advantage ou the Pacific pluiiu> ; 
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and iho esculents of Gaba would doubtless flourish in the fruit- 
ful soil of the iBthmus. Indeed, the countiy is capable of pro- 
ducing in the greatest profusion all kinds of native vegetable 
growth ; but at present little more than enougli is cultivated to 

supply the immediate wants of the inhabitants, whose icnltn- 
lal puisuits arc cuiiiliirto<l in the most primitive manner, and 
wlio (singular as it iiuij appear) are oftim driven, bv their in- 
dolent habits, tu tlie \ ti-go of famine and tlie extrenus uf siii[erir\g. 

Bnt when we reflect upon the produetiveiie-s of tlie boil, tlie 
sahihritv of the cll'.iiate, and the boundless character of the veLre- 
tation of the Lsllnnu>, it is not difficult to see how great must be 
the reward which would crown the efforts of an industrious 
planter; nor is it inapprn-riate to conclude .that a few energetic 
fanners, without much difficulty, could grow sufficient in a sin- 
gle year to supply the demands of a whole annj of emplotfees* 
To whit extent the banana. might bo substituted as an artide of 
food for the foreign laborers, is a consideration of no 'little im- 
portance, especially when it is known that on the same portion 
of land, and with the same quantity of labor, a much greater 
amount of nutritive substance can be produced than when 
planted with any kind of grain. Within eight months after 
pl;nit:i);r, tlie l»;inana begins to form clusters, and in the tenth or 
eleveutk month uf their growth, tlie fruit may be gathered. The 
f^een fruit is iVeipiently cut in nliees and tUiud in the sun, and 
being thus rendered friable, is redue^ d to powder, and derve- tlie 
purposes of flour in maTiy culinary preparations: it is » 
lK)iled, and cooked in a variety of ways. The fecility with 
which this food is produced, gives it an advantage over every 
other alimentary substance in the same climate. The produce ot 
the banana, as compared to that of wheat, is estimated as -183 
to 1 ; and to potatoes, as 44 to 1. 

A popular belief exists among foreigners, that the banana ia 
unhealthj as an article of food, and that with persons not aodi- 
mated it is difficult of digestion. If the expwAsace of the mem- 
bers of the survey (by whom it was indiscriminately used) may 
be considered as having any weight, this opinion with regard 
to the deleterious effects of the fruit would aeem to need fturflier 
confirmation. 

18 
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The warm, humid vallevs r>f the Gnlf shore appear to be the 
natural position for the banana^ where the fruit is occaaioziaU,^ 
eight inches in clrcamfBTeiice, with a length of ten or twelre. 
Forty plants growing on a space of 1070 feet are calculated to 
faruish 4400 pounds of nutritive matter, a quantity above the acfe> 
able produce of any cereal crop. Tn other words, the same ex- 
tent of ground under bananas, which will support fifty individ- 
uals, when under wheat, wiQ onlj support two. 

One of the peculiar productions of these latitudes is the tree- 
fm : its natural locality is at an elevatioa of 5000 feet, where 
the mean temperature is 66^. It is somewhat abundant between 
the Jaltepec and Sarabia rivers, and its trunk attains a diame^ 
ter of between five and six inches. These arborescent fenis are 
singularly beautiful, from the depth of the green tint of the foli- 
age and the graceful cai-ing of tlie young fronds not yet unfolded, 
and which open out at tlie t«)]^ of the tree. They are nmv con- 
lined within a naiTow zone north and south of the equator on 
tliis hcniis}»here, and are the rcpresontativos of a large mass of 
fopsil vegetation. Much of the woody matter of coal is made 
UD of ancient tree-fem!5. 

In a country like Mexio, wliore the reproductions of nature 
are so rapid, it is but rea.^onable to suppose that there are cor- 
responding elements of decay ; nor is it affirmed that the Isth- 
mus is entirely free from the destroying influences with which 
the r^ions of the tropics and the equator are usually so preg^ 
nant. But the effects arising from temperature, humidity, and 
the notions chaneter of the numerous insect tribes, are greatly 
modified by the abundance of such woods as are proof against 
^eir incursions. So fiir, therefbie, as the immediate and neces- 
saiy purposes of construction are concerned, there will be found 
no lack of dmrable timber on the Isthmus. Among these we 
may enumerate the gnapaqne, which may be considered first 
in the Parroquia, at Tehuantepeo, built by Oocijopi, last cacique 
of the Zapotecos, in 1680, the staircase ia made of gnapaqne, 
which to this time exhibits no evidences of decay. Another 
instance of the durability of this valuable wood occurs at Boca 
del Monte, in the uprights of a little chapel, which have been 
buried in the ground for more than twenty-tive years^ and are 
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stiU aomid and perfect. In the constnietioii of the Vera Onu> 
railroad, the cro88-tieB and deepen are made of gnapaqne, and 
notwithstanding the ezpoBed oonditicai of the enpezetmctnie, the 
irood remains nnchanged. Both mahogany and cedar are lasting 
timben, as is B^tis&ctorily prored hj the ago of the canoes, 
many of which are known to be more than forty years old. Of 
the Talne of the pine, oak, and cypress, it is, perhaps, snffictent 
to say that there are many of these trees (felled by the Span- 
iards) in a more or less perfect state of preservation, still lying 
in the Rio del Corte, whore they serve to recall tlie faded glory 
of the naval arsciiul at ilavuna. The Costarica is also a valu- 
able Ituiiding timber, which possesses the merit of being inde- 
structible by insects ; and the macaja pocm^^ particularly n(lapto«J 
for the purpof^es of lijdraulic constniction. This latter tree is 
said to have the property of becoming pctritied, in proof of which 
there nr- i!i;niy now in that state, in the Arroyo dc los Urgells', 
one of the tributaries of the Uspanapa, where they were felled 
in 1S18, during the war of the Independencia, to obstruct the 
progress of the troops. Tlie javicne, or jabi, also merits atten- 
tion for its exceeding hardness and durability. This wood is 
inoomptible in water, and is nsefiil for naval congtniction. 

It is a matter of some regret that the limited time for the smv 
vey did not admit of any very accurate experiments to demon- 
strate the eiistence of the teredo navalie in the waters of the 
Pacific Bnt if the drift-wood on its. shores (feeqnenfly im- 
bedded In the sand, and snbmerged for months and years), with- 
ont being attacked, be any criterion, there is reason to believe 
that the sonthem coast of the Isthmus is exempt from this 
scourge. In fact, no proof exists of their presence, and they 
are unknown to the natives. The phclaa dactylus is, however, 
found in the waters of the Gulf .shore. 

Lastly, as the time of felling has an important inflnence on 
the durability of timber, it ought, of course, to be duly con- 
sidered; bnt, without entering into the analysis of the rules 
observ ed, it is sufHcient to state what those rules are, and the 
effects resulting from their non-observance. "The cutters pro- 
ceed to fell the trees in the vmnc of the mmn ; for, however 
stiange, it is a fact well known that the tree is then tree tsom 
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sap and Bounder tban wben felled before the fuD." The lainr 
season is also regarded as an imfiiTOTable Ume, on account of 
the migration of the inseclB, who then leave the soil and take 
refuge in drier places. In the report of Mr. W. II. Sidcll to 

Colonel llii.rlies on the vegetation of the Lsthmiisof Pauama, he 
>;ivs : ^* It is tlie imivcifial opiniuu uf the iiiliuljiiiiii*- < f the 
coiiutrv, ihal the quality of tho timl>er iiitluenccd Ly ilic ilmc 
of cutting in regard to the age of the ni' >oii. It is a fact w itl:in 
iiiy o\Kn <.)l>scrvation, that no wood ^honkl be cut before the 
moon i.s full. I pn' l l!*!le iitti-ntii m to tliia popular belief until 
I found by experience that such ia really the case. Intects \vill 
attack wood that will not be touched by them if cut after the 
l\iU moon. This is very evident, if the wood is of a soft and 
spongy nature. Some vegetable productions will prove thh in 
a most striking manner. If onr common thatch be gathered 
under a new moon, it will rot in a few months, and be attacked 
by worms, while it will last firom fifteen to twenty years if gath- 
ered at the faSl moon. Hiose who many yean ago built houses 
in this country, are now most partlcalarin selecting their woods 
after this manner." 

In conelosion, it is utterly impossible, even at a momentaiy 
glanoe like this, not to be stntek with the value of the boundless 
riches which nature has showered into the lap of the Isthmus ; 
nor can we estimate the changes to be effected, or the benefits 
to result from their gatlicring, "when its soil shall become the 
cm^wriuni of commerce, and teem with wealth and abuudaiice,.*' 
Even the outline whicli we have traced juesents but a feeblo 
delineation '^f tlic gulden harvest which is to Ite reaped in tire 
futiu'c. Xfverthe]e?s, sufficient has doubtless lu'cn said to awa- 
ken attention to tlte natural resources of this fa\ ored rcpinn, and 
to show beyond question the prugent and prospective value of 
that which already eidsts. 
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IbmcndUo (Mdieooea bijuga) 

MuntJ" {Miiitrjuft rd ilomcstica). 
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** del monte {M. var.) 

Kainc (Disrorffi iilnla) . . . ........... 

Papaw (AtumtHa (rtiaba). 

Papaya {Cariea papaya). .....•*..... 

PiAa (BronirUn aNana*) ••«•... • 

PUtano zapolut 

** cnbrado (JAtamtoom) 

" ^iaeo (i/: «qMmlMHi») 

Platano doniinioo 

Taroarindo {Tamminiiu ctdiuiiatU) . . 

Tomato ( r>/<'»pfrsirwn) , 

ToroDja (Mulu^ citrut) « 

Tacca {Jatropha moniAet) 

ZftDOte, colonulo S,ip. mornmosn) 

■ negro {I^^vtpt/ros obtmiJ'Uia) . . 



No. of 
Varie- 
ties. 



2 
1 
2 

2 
1 
1 
1 

2 

1 

S 

2 
o 

1 
1 
1 
6 

1 

o 

1 
2 

I 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
2 
1 
1 
2 
1 
I 



Atlantic PlaiDs chiefly. 



Atlantic uud Pacific Plains. 
Low landH;, north ride^ 

East of Coatzarnalcos, 
Ft>rccitt* uu tliu Nortlturu alope. 
Allptfte. 

Atlantic and Pacific Plains. 



Northern slope. 
Pacific PlaiUL 
AUpu-tA 

M 

Gulf coast 



Atlantie 

Sant:> M OhilliaklW» 

All parts^ 

H 

E;Ht of Coutzacoalwxt 
Atlantic Plains. 

H 

44 

Atlantic Plains. 
All pvto. 

it 

Atlantic Plains. 



Pacific Plains. 
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VEGETABLE PKODUCnoXS. 



Num. 



Fair. 



Arrci ( Ort/za saliva) \ \ 



Cauu ( Cattia) 2 

CtetM {T%taimfma eaeao) 3 

{^'d'^c {( oiTca arnhica) 1 

Cana azucar {t^ietharum cfficittaie) var. c«. Superior. 
Krijole ( /'A<u^ift Wi^n*} | 5 j * 

Geiii,'il)rc {Arii'Aiitum zn-jibet) 1 
Graim {^i.'actut coccinf^iffr). . vwr. e&. 

Jicaim {Oreteentia r^.tjft-^) '. I f 

Miiiz«' yZf ii i/i'ii*) ,Tar. cs. 




IndiiT.rmt. 



fair. 



PinutfUtti {M^ftuM pkmento) 
Tobaeo mil (Jr'iVotioiM tataeuuk), 
* del 



1 
1 

▼ar.4 



I 



Fair. 
Excellent. 
Superior. 
Coarie. 



j Son Juan GuichiooYi 
( & Nortbere INvukmi. 

CoataecNdeoe Rirer. 

All pnn-=. 
Centr;ii Division. 
All porta. 

I'oriHc :<lope (we«l). 
All parts. 

Soatbem part. 

EttI of CoatsacoakueL 
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TuE fauna of Mexico presents many of the characteristics of 
a district, where the Datural distribution and locality of animals 
is less interfered with than in other places on this continent. 
The tropical exnberance of the vegetation, the nncleared condi- 
tion of the gronnd, arising from the absence of agricnltnral opera- 
tions, and the scattered population, leave the snrface in the midis- 
tnrbed possession of mammal, reptile, bird, and insect There is 
here an abundance of reptile life, with the processes actively 
going on which diminish their excessive numbers. The countless 
jiiyriads of insects threaten, by their prolific [•owcrs, to overrun 
the whole land, but the elevuteil hills of the&o uibtricts aiiuid tlie 
grand harrier to their di^trihutiou ; they are confined to a zone of 
the air above which they do ni>t travel, and into which they are 
pursued by the insectivora. Many of the&e animals will, no 
doubt, disappeai- upon clearing the ground ; but still those useful 
will ever be retained, and serve to administer additional and 
peculiar aid to the wants of man, and add to the riches of the 
country by the exportation of the produce derived from their 
growth. 

The domestic aninuds at present found on the Isthmus are, 
with rare exceptions, not indigenous, but were introduced from 
Europe in the sixteenth century, or at periods ^subsequent to the 
conquest of the country by the Spaniards* Some of these have 
eince multiplied to a surprising extent, particularly horses, mules, 
and cattie, which are found in the greatest numbers throughout 
the inhabited parts. 

The immense potreros wliich border uU the principal streams 
on the northern division, furnish rich pastures of never-laiiing 
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Verdure r nuiuerous herds. Duriii*; the short seasou that tk^se 
|K>irei\«( art' iimnd:ite<l, the cattle are driven Im ilie iihjre elevated 
savannas, rem*tte fr<.>ni the river iimrgind. The exUsiiaive table- 
lands in the ceutnil poniunei oi the Isthmus, as well as the plakiB 
bordering the Pacific, alsu furnish abundance uf excellent pastor- 
age. Indeed, the whole country seems pcciiliarij well adapted 
to the taUing of homed cattle. With little cm on the put of 
their owners, the}- increase rapidly, grow to a lai|pe atie, and 
have A remarkably sleek and weU-lavored appeaiance. Enjoy- 
ing a range of the finest pastores in the world, they aie mmtHj 
m good condition, and make fair beef. But thej seldom beooma 
very fiit, espedaUj on the Atlantic plaina— a drenmstance which 
may be reasonably attributed to ^e want of salt, and constant 
annoyance from the myriads of insects infesting the maish and 
grazing lands. The inhabitants make very little nse either of the 
flesh or the hides of their cattle ; and milk is a liuniiy seldom 
enjoyed. Ibis is a tndt of the Indian character, to hare for* 
gotten, if it were ever kno%vn, the use of milk. 

On feomc uf the e.-tatc- it is not uucuuinion to find five, ten, 
or even twenty thousand lio;id of cattle, many of which roam 
over tlie prairiea in a wild ?-tat'j, and when rei|uireU fur beef, or 
any utlier ]>urj>' >se, are secured \)\ in< ans <jf the tas-^o. The dex- 
terity with which X\m insiruiuent i< used is truly a&touishing — 
even women are familiar witli the manner of throwing it, and 
children are early taught to lasso the chickens, dogs, and pigs, 
which, from their great numbers and perfect domestication, 
affu: 1 ; bundant sources for juvenile practice. 

In slaughtering, the inhabitants are characterized by acts of 
the utmost cmelty. Sometimes a poor beast is permitted to 
remain for a we^ tied io a tree^ without water or food, and 
often in such a manner as to prevent a recumbent posture : if 
in this position the animal becomes troublesome, quiet is enforced 
by severing the ham-strings with a maehkte. Beef is cured by 
diying in the sun, being first cut into long, thin strips, which 
are rubbed with salt. This is called ^ came seco." 

Ko attention is paid to the breeding of cattle, as litOe value 
is set upon them ; and the proprietor of (he hacienda is often as 
poor amid his herds, as the peon whose life is spent in their care. 



Digitized by Google 



AKiMAL& 



903 



But, when tlie resources ct' tl;c IbtLmus sliall have been doveluped 
by the cstablishuieiit of j)roper roads, markets, and means of 
transport and communication, the immense droves which now 
roam wild in various localities will be found to constitate an im- 
portant element of wealth. 

The horses found in this portion of Mexico arc of small size, 
and almost uniformly poor in flesh. Thej are, however, of great 
endurance, and possess mnch more spirit than is indicated in 
their looks. ComparatiTely, they are very intelligent, and under 
the gnidance of the powerful Mexican bit are easily managed. 
The inhabitants employ them principally as saddle-beasts, though 
sometimes for draught, in which case the load is invariably at- 
tached to the animal's tail. As ridiculous and barbarous as this 
custom may a]>pear, it is said to cause the horse no pain and 
if one luay judge by the weight of the load, and the ({uiet man- 
ner in which the aninud Buljiuita to the practice, this would seem 
to be the case. At all events?, this primitive application of 
power is worth an engineer's remembrance, and may serve a 
useful purpose in some necessary contingency. But a small pro- 
portion of the horses are broke to use, the greater number being 
allowed to run untrained on the prairies. By attention to breed- 
ing, their size and quality could undoubtedly be much improved. 

Nearly the entire transportation of the country is carried on 
by means of mnles, which are small bnt very hardy, and pecu- 
liarly well adapted to the rough roads found in the more elevated 
sections. Their usual load is 225 lbs., but on the plains they 
often cany from 400 to 500. The sagacity manifested by them 
is truly surprising: in climbing the steep, inigged paths which 
traverae the mountain districts, often skirting the brink of pre- 
cipices, where a single false step would be fatal, they not only 
Lread with great caution, but also keep an eye to the load, which, 
from its bulk} nature, is liable, by striking against a tree or 
other obstacle, to throw them ott" their balance. It matters not 
how much the burden projects on either side, the mule generally 
manage to keep clear of all obstructions, and will even stoop 
to pass under a jutting limb. The inhabitants employ but a 
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amall nnmber of them for work ; and the Mije Indians gencraUj 
prefer tranBporting every thing on their own bocks to burdening 
their beasts. 

In the prosecution of Buch works as may be required for the 
opening of a line of communication across the iBthmns, the ad- 
\ antages accniing from the great number of horses, raule^, and 
cattle tiui hanlly be overrated. Good beeves may be had at 
prices ranging truia fuur t.> six dollars pur head; and for pur- 
l>o^Qs of draught there id no lack of oxen. On the Pacilic 
plaint^, where the surface of the euuatry is sufficiently level t<> 
admit of wheeled vehicles, they are extensively employed — the 
yoke beinq- seen id by hide thongs to the horns. 

On the less hnbitablo portions of the lathmns the numerous 
iiiesy ticks, and other vermin ])rove a serious annoyance to the 
larger domestic qna(lni])ed9; and at some localities, especially 
Boca del Monte, tlie Yainpyre bat ( Vamjpyrua spectrum) exists 
in great numbers. Both men and animala are subject to its 
attacks, and nightly the latt^ suffer depletion from its fangs, 
frequently to such an extent as to be incapacitated for the next 
day'b work. The Vampyre bleeds its yictim with such extreme 
gentleness, and such is the noiseless flutter of its velvet wings, 
which stir the air to a soft and fanning breeze, that the sleeper 
is soothed into a calm, dream-like repose ; while, unconscious of 
hana, he yields the vital fluid till he approaches the verge oi" 
delirium. 

(it ats are mostly coidined to the southern divisiun of the 
Istliiiius, where they are found in co:i^i<lerable numbers. There 
are also a few sheep, which do not seem to thrive, partly from 
the want of care, but chietiy from tlie excessive elevatiou of 
temperature. The inhabitants, however, having no occasion for 
woollen garments, and the flesh being seldom eaten, sheep are 
a worthless possession. On the elevated spurs near San Juan 
Guichicovi there are a few Alpaca, or Peruvian sheep {Auchenia)^ 
notwithstanding it has been said that they are confined exclu- 
sively to portions of South America. Their existence on the 
Isthmus gives the appearance of truth to a tradition still pre- 
served among the Mijee concerning the migration of their 
ancestry from Fern. 
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All tiie towns and TiUnges HteiaUy Bwarm with dog9. These 
are generally Bmall, wolfieh-lookixig chiBi totally devoid of 
courage, and only kept to alarm the inhabitants, by a series 
of the most piteous and cowardly jelps, on the approach of 
danger. 

AmoDg the more Important qnadmpeds found wild, is the 
Tapir, the Pnraa, or Airjcricau Lion, the Jaguar, or Ounce (im- 
properly called ti(/re by tiu- inliabitants), the Ocelut, or small 
Tiger, the Wild-cat, Coyote, Peccary, or Wild-hog, Deer, Fox, 
Alfjiikv v, Coatimondi (JVasna rufa\ Hare, liabbit, I'urcupine, 
Opof^sum, Armadillo, <kQ. In reajiect to size, the Tapir { Jajnriut 
am€r'icanm\ known also as tlie DanUi,^ id-most important, and is 
ibund chiefly in the central division of the Tsthmus. This ani- 
mal is not gregarious, and shuns the society ol" man — its chosen 
haunts being in the inmost recesses of the forest, and the inac- 
cessible spots of the Cordillera. In color it is a deep brown, 
opproaching to black, and the skin is so thick and tongh as to 
resist a nmsket-ball ; this, with a strong set of indsors, consti- » 
tutes the animaPs means of defence. The Tapir, however, being 
herbiTorons, is of a peaceM disposition, and tbongh possessed 
of great mnscnlar strength, seldom attacks man or beast; but 
when closely cornered it defends itself vigoroQflly. 

Hie Jagnar, or ^'Hgre," is one of the most common, as also 
the most ferodons and destmctlTe beasts of prey known to in- 
habit this portion of Hexioo. . Although'' considerably smaller • 
than the African or Asiatic Tiger, its characteristics are iden- 
tical with those species — preying upon all kinds of game, and 
not unfrequently on the larger domestic quadrupeds, as horses 
and cattle. It ii^. however, seldom known to attack a man, un- 
less strongly impelled by hunger, ur in Relf-defence. The In- 
dians generally hold them in great dread, and will not travei'se 
the forests alone where they are known to abound. The Juchi- 
tecos are in ^ionie respects an exception, as being more athletic 
and courap:eons than the other inhabitants of the Isthmus. They 
do nof hesitate, even when alone, to attack a Tiger, and oilten- 
times with no other weapon than tlieir machetes. Ou meeting, 
tile Indian partially conceals his person ])y a blanket or cotton 
doth pendent from the left arm, which is held horizontally 
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before bim. The Tiger, uiable to dieliDgdsb between tbe 
^^ebadow and the eobetuioe," springe at the bnlkiest part of the 
object, and as he passes, receives a dexterons blow across the 
neck from the mochdte, which generally proTCS &tal. On 
some of the larger estates there is nsnally a " tigrero," or tiger- 
hTinter, who is exelnsiTelj detailed to destroy the wQd beasts 
that prey upon the herds of cattle. A number of do»8 trained 
for the ]>urp<>«e arc L'Tiiploytfl to worry the Tiger until he seeks 
refugo in u tree, where he is easily dispatched by a ball from 
the ejfooj>rf<i of tlio tijj^rero. A peculiarity wliich distinguishes 
these dogri is, that they never yelp ou the scent, but follow as 
noiselesBly as po; cible ; otherwise llie Tiger, being made aware 
of the ai>i)roach, will leap from the trail lor a great distance into 
a tree, and, concealing himself in the density' of tlu» foHsige, 
escape. Some of their skins are exceedingly beautiful, the 
ground color l>eing of a pale brownish yellow, variegated on 
the upper part of the body by dark oblong streaks, while the 
thighs and extremit'cs are similarly marked with spots of black. 

The Puma (FeUsducolor) Is also j iit > common. Thisonimal 
is somewhat lai*ger than the Tiger, but less destmctiTe, generally 
preying npon smaller individuals* In the immense wilderness ' 
which intervenes between the settled portions of the oonntry, 
both Tigers and lions ore snrprisinglj nnmerons, and roam nn- 
molested thronghont the dark, dense forest. 

The Ocelote {FdU paardatM) diffiars bnt little from the Jagnar, 
except in point of size^ and is found in great numbers. The 
same may be said of the Wild^t. 

Hie Coyoto, which seems to be peculiar to Mexico, and very 
numerous on the Isthmus, is thus quaintly described by the 
Abbo Clavigero : "It is a beast, vurarioiis like tlie wolf, 

ennning like tlu* t\tx, in ibrin like the dog, and in some quali- 
ties like tlu jackal. It is less than the wolf, and almost the size 
of a mastiff, but slenderer. It hn-s vellow, sparkling eyes, small 
ears, pointed and erect, a biaekish snout, strong limbs, and it« 
feet armed witli large crooked nails. Its tail is thick and 
heavy, and its skin a mixture of black, brown, and white. Its 
voice hath both the howl of the wolf and the bark of the dog. 
The Coyoto is one of the most common •quadrupeds of Mezieoi 
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and the most deetnictiTe to the flocks. It iavades a sheepfold, 
and when it oannot And 8; lamb to cairj q% it seizes a sheep by 
tho with its teeth, and coupling with it, and beating it on 
tbe mmp with its tail, conducts it where it pleases. It pnrsnes 
the deer, and sometimes attacks even men. In flight it does 
nothing but trot ; but its trot is so lively and swift, that a horse 
at the gallop con hardly oyertake it." 

Deer are found in grciit multitude-^ in all sections, and serve 
iis ail abundant source of prey for the numerous voracious ani- 
mals which infest the country. 

Tile Cuatimoii<li soiiK whut n seinblo-i the racoon both in size 
and general rppcaraiu'C, but is oiisily distingiiished from it by 
the elongation of its snout, with wiiicli it roots up the earth in 
search of ground-worms, &c. It is, however, Bometimca known 
to prey upon smaller auimals ; and is generally found on the 
trees, where it has greater facilities for obtaining food and is less 
exposed to danger. Ita flesh is much prized by the Indians^ 
who represent it as being sweet and nutritious. 

The Isthmus abounds in hares, rabbits, and squirrels, of almost 
eveiy species ; and on the elevated tablelands there is a large 
hare twice the size of the ordinary rabbit, which runs with in- 
credible swiftness, and is said to be very line eating. 

Hie Peccary is very common in all pai-ts, especially on the 
borders of tht' rivers, where the numerous varieties of ])al]n fur- 
nish tliein witli ^reat quantities of food. They are al>o Ibund 
in tho uninhabited districts ot' th^^ eentral division in ijreat num- 
bers ; and, besides yielding a sweet and juicy meat, they serve a 
useful purpose by destroying the snakes which infest the forests. 
Ordinarily, the Peccary is as large as a well-grown pig of six 
months, very active, and apt to be dangerous when wounded. 
Its shape varies considerably ftom the domestic hog, having a 
very nairow head, small ejfes and ears, high contracted withers, 
and the back sloping rapidly to the hind quarters, which are 
flmaU and tUSn. The tail is exceedingly short, bebg nothing 
moie in &et dian a fleshy protuberance, concealed by long 
eoorae hair, colored like the quills of the porcupine. A distuip 
^ishing feature in this animal is a gland on tlie back, from 
wliicii a ietid 6ecretion*is exuded. Immediately alter killing the 
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Peccary this gl&nd sboiild be completd j removed, otberwise the 
whole flesh becomes infected with a poisonooB patrescence, from 
which 18 supposed to originate many of the disgiistiiig cntaneoiLs 
diseasee Tisible among the poorer classes. 

The monkey tribes next claim attention, not only from their 
nnmerons varietied, bnt beeaose they senx-, by fheir droll mim- 
icrit':* and sportive irjiinbols, to enliven the beauteous scA3uerv of 
tlie mountains uiul i h or nnir^jins. Cons])Icuou8 among ihcui 
tlie Spider monkey {Aklc^i panucu^), the Preacher {Myv't-s 
hich' bul/), and the ITuwlInir Uiuakcv (3f. ur^u'u u^). The cries of 
the hitter kind re.^' 'Uii l tlu ' uirhout the i"urec?l8, startlini; its ei'hoe> 
like tlie roar of sunu' ni' »ii>rr. mis beast. The Spider monkeys geii- 
eiirally associate together in great numbers, and assail those v\-Ii< » 
dissturb them in their haunts with a shower of dry or withered 
sticks broken from the trees : indeed, no one in passing a group 
ot these eingul&r creatures is cntii^ly free from the danger of 
being struck by their missileB. The Preacher monkey (so called 
from its ladicioos imitation of a ranting orator, both in gesture 
and vehemence of expression) is somewhat interesting, and often 
serves to amnse the traveller in the loitering jonmeyB of tliie 
portion of the republic. 

The inhabitants make but little use either of the skins or furs 
of the wfld ammals found here, though many of them are of con- 
siderable value. That of the Tiger is particulariy beautiful, and 
the huTiter and trapper mi«;ht realize amid the wilds of Tehuan- 
te])ec a liaiuir^'HiK' retin-u iur iheir captures. 

It has been tnilv observed, tliat as Afnca is tlie countrv of 
Ix^asts. fso lyfexifo is the eoiiiitrv of liinls. This is especially true 
'•I'tlii! Sdutliern jjroviiices ; aud among the aimost eiidleBs varieties 
peeuhar to tlu- Islhnms, a large proportion of tlifin are valuable 
either for the Ibod they furnish, tlio l)eautilui piumiige in which 
they are decked, or the sweet songs they pour forth in the sylvan 
bowena of the primeval forest. 

Ainoii;^ tlie R aitores, or birds of prey, is the Eagle, Vulture, 
Hawk, Buzzard, Owl, S^c Of the former, there are several varie- 
ties, including the Wliite-headed sea-eagle (Ilal4eB6u9 hueoo^ho'- 
lu8\ which is very common on the Pacific coast. Of the Yul- 
TUBiDJB &mily we may mention the Ein Aynltme {Saroaram^A/ue 
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j>apa)j the largest and most bcautil'ul biixi of its species, as also 
the Caracara of the genus Polyborus. The hawks and owls like- 
v..;^e reckon a numerous variety ; but perliaps the most useful of 
all the Kaptoiial birds are the Buzzai*ds, which are emphatically 
nature's scavengers, disposing of the putrid animal matter that 
would otherwise infect the atmosphere. 

Of the pAflHBitnn: doss is the Crow, Blackbird^ Bluejajy King- 
bird, Scissor-tail {MlMlmfmficaM^ Mexican robin. Bed-breast- 
ed thrush, Magpie, Mexican goldfinch, Shorelark, Bice-biid, Cow- 
bunting, Bullocks' hang-nests, Baltimore oiide, Peewee tyrant, 
livid red-bird, Mexican red-bird, Worm-eating warbler, Hum- 
ming-bird, Red-eyed fly-catclier, c^-c.j kc. Tlie lluniniiiig-birds 
arc worthy of particular note on account of the tr.mscendeiit 
l>eanty uf aume of the species. The trenns of Orioles is also con- 
spicuous among the be^iutiful birds ol tliis region. 

The ScAN>ouiAL birds constitute a very interesting class, 
among which is the Macaw, Paroquet, Lory, Carinated toncan. 
Woodpecker, Trogon, &c. With the former may be included the 
ffuacamaya and the Blue and Yellow Macaw, celebrated for 
their brilliant and variegated plumage. There are ako several spe- 
cies of both Paroquets and Lories ; the latter associate in huge 
flocks, often of many thousands, and, when perched upon the 
trees, their gcHtgeous plumage contrasting with the deep-g^een of 
the foliage, their ax^pearance is extremely beantifbL The Tou- 
cans, which are quite numerous, are not the least interesting of 
this class of birds. Their enormous bills, which nearly equal in 
siTse the body itself, give them a most singular and uncouth ap- 
pearance. They are easily tamed, and become exceedingly 
familiiir and |»laylul, practising a great variety of anmsing feats. 

Bnt perhaps the mobt iaiporUint chiss of birds in the Isthinu- 
are the GALUNACiE. The most numerous of tliis ehiss aix^, tlie 
Wild turkey, Crested cumssow. Partridge, Chac/udaca^ Tinamou, 
Quail, PigL'on, and Dove ; all of which arc found in great abim- 
dance through all parts of the country. The Crested curassow is 
a magnificent game-bird : it approaches the Turkey in size, and 
is easily domesticated, when it becomes veiy tame. Its plumage 
is of a deep, shining black color, reflecting purple and green 
shades; and the crest, which it can elevate or depress at pleas- 
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are, ooinp<:>8od of twitted black feathers, narrow at the base 
and broad at the tip. The females hav e a smaller crest, aiid 
tlieir feathers are more dull. They associate in small flocks, 
huild tht'ir nostw in trees, and live on hiuh and fniit?. 

In the dense t<)re8t8 which skirt the Jaltepeo River on the 
soiitli, both the Wild Turkey and Curassow are Riiq^risingly nn 
ineroiis, and have so littlt- fear of man, that the Indians fre- 
(jnentlj kill them by means of stones or other mis<*ile9. The 
Ohachalaea is about the size of a conmion fowl, and its flesh ia 
even more delicate and nntritioiiB. The ay of this bird k ez> 
tremely harsh and dkagreeable. 

Tbe Grallatobeal buda, though not the most useAil, are by no 
means the leaat nnmeroaB daaa found here. On all the prince 
pal rirerB, lakes, and manhes, we find immense flodn of these 
birds, induding the Fbuningo, Bittern, Heron, Jacana, Omlew, 
Tem-tero, Sand-piper, Ac. ; of most of which there are nuneroiis 
spedes. 

The PAiMiFsnBB abo oonstitnte a nmnerons dasfl, embraeing 
the Pelican, Dock, Gannet, TcrmsM^ Pieo OnOa^ Wild 
Goose, Frigate^nrd, <&c., &c. Ducks are very nnmerons in all 

the streams of any size, and present a number of species, in- 
cluding the J Hack Duck, Muscovy Duck, and Blue-winged Teal. 

It will be seen froni this hastv ^rlance at the birds of the 
Isthmus, that this country presents a rich Held for the investiga- 
tions of the ornitholofrist ; and it \n to those professionally 
ftkilled in this branch ol zooloo-v that we mn^t li^ave the enu- 
meration and detailed description ot the immense variety of 
birds inhabiting: it. 

( )f Kkitiles, we tind the Tortoise, Alligator, Turtle, Lizard, 
iguana, Rattlesnake, OoraliUOy Nqjaca^ Anchauy Jimtea^ Cola- 
huesa^ Biber de sangre^ c%c., &c. Alligators are nomeroos in all 
the principal streams on the Isthmns, even far up in the monat- 
* ains, bat are found in much greater numbers, and of a laiger 
size, near the sefrooast At daybreak these monsters emeige 
tnm the water and creep slowlj to the shoro, on wiiieh thej 
compose fbemaelTes for a nap^ hj shutting their eyes and opening 
their hnge jawa. As tiie snn rises the flies swarm into the in- 
viting thorax, and revel for a while in midistarbed aeeorilT, na- 
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til the Alligator is satisfied that his "trap'' is full, when lie ^hllts 
the pouderons door, and opens his eyes as oomposedlj as if 
nothing had happened. 

Several species of Turtle are found both on the Gulf and 
Pacific coast, including the Green Turtle, whose flesh is so mneh 
esteemed as a wboleeome and delidons food. There Me also 
nomeronB species of Land Tortoiaea. A "varietur oommcNi in the 
lagoona bordering the Pacific coaat m much valued tot tbelr 
aheUa ; the oombe mannfimtined h<m them bj the nativee are 
▼eiy besotiM. The lizards present an a^noet endless wiefy. 
Hie species knovnas the Moloch JAEasai{MbM^ ^orrMitis), whieh 
are oocaaionally met vith, are a fbot in length, armed with two 
horns, and completely covered with small irregular scales, to 
which are attached large conical acute spines of a homy sub- 
stance, altogetiier i^iving them a very ferocious rarance. 
The Iguana (/. fuhcrculatn) is a L'enus uf reptiles common ( ii 
T-^thinus. It somewhat resemhltis in fcirrn and appenrauce the 
common lizard, beinsf ])rincipally distinguished by a long tlap 
or fold of skin under the throat, and a dentated crest along the 
back. It attains a great size, l>eing from two to four feet in 
length. It is generally found in the trees bordering the streams, 
and when alarmed takes to the water, displanng on these ooea- 
sions great actiTity. As an article of food, this anknal is es- 
teemed a great delicacy. It is the repre s en tative of a lai|^ 
class of fiMsils fimnd in the npper seoondary and tertiaiy beds, 
the species of whieh are now eztinot 

The fhmfly of seipents coostitntes a remarkable emoeption to 
the general fecnndi^ which chaineterizes the developments of 
the animal kingdom in this country. Though there are numer- 
ous species of tliese reptiles, many of which are i>oisonous, yet 
the number belonging to each in iividnal species is very Hmitetl, 
a fact which may be attributcl to a \ ariety of caiis^. In the 
central and sfiuthein divisioiw of the Isthiaiis an imjHjrtant 
agent in the destruction ot reptiles of every description is fire, 
which annually sweeps over the prairies, burning every thing in 
its range. The numerous birds of prey also destroy many ser- 
pents ; and on the Atlantic plains their numbers are reduced by 
the periodie orerflow of extenaiye tracts of oonntry. Tbey are, 
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perhaps, most munerons thiongii tluft portion of the oountiy 
lying immediate!/ soath of the Jaltepec River, iriiere thej are 
not ezpoeed to the rayages of fire or water. The inhabitantB of 
the eonntrj, though tniTerBing it in every direction with thor 
feet and limbs exposed, are seldom bitten. 

Excellent fish are Ibnnd in great proftiflion in all the 
and anojoB that dndn the slopes of the Cordillera, particniarlj 
in the smaller streams. In most of the larger ones there are 
many varieties of ;^oo<l hize and tine quality; indeed, ti&h con- 
Btitutes an important item uf food for the inliabitanU. Those 
living at Santa Maria Chimalapa, having hut few domestic ani- 
laalfi and no means "f killing game, subsist almost «'ntirely 
upon the fish obtained fn-m the Itio del Corte. These are 
taken in such numbers, that they are salted and transported to 
supply the towns of the central division. 

A species of vine known by botanists as the Sapindm Sajpo- 
nari/i is used in catching fish. The fibres of this plant, when 
beaten and strewn on the water, exercise an intoxicating influ- 
ence, which causes the fish to rise stupefied to the surface, where 
they are readily taken. This mode of fishing, although pro- 
hibited mder severe penalties, is, neverthelesa, extensively prac- 
tised by the natives. ' 

The great abnndaooe of fish may be Inferred fiom the im- 
mense numbers of aquatic birds which subsist upon them. 
Indeed there is, perhaps, no country in the world, situate within 
the same parallels of latitude, that produces an equivalent 
(j^uantity and variety of fish and wild game as the Isthmus. 

We must not, however, close this description of the animal 
productions of this region without glancing at the numerous in- 
sect tribes, some species of which, on account of their immense 
iiunii)ere and peculiarly bl<H»*]-thir8ty character, are deserving 
of particular notice. Of the more troublesome insects, bugs, 
spiders, c'cc, we may mention the ^Musquito or Zaneudo, lioda- 
dor^* Broca^ Tala^u^ Tirl\ Garrapata, PinoltUo, Chigoe, Moya- 
quil^ Flea, Ant, Centipede, Scorpion, Tarantula, Ac Fortunately 
this formidable list of noxious insects is not inlly represented at 
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any one locality on the Isthmus. On the Atlantic, ])lain>3 ^lu^ 
qiiitos are very mimerons, particularly on the low lands bor- 
dering the streams, where the dense foliage affords them pro- 
tection from the winds and rains; but wherever the country is 
cleared up to any ezteDt, bo as to give the air free circidation, 
they are not reproduced so abundantly. The villages being 
niufonnly located on e]e?atod ground but partially sheltered by 
trees, the inhabitants experience very little ineooYenitnoe from 
these insects. Going sontfaeily , the Mosquitoes mostly disappear 
at the Jaltepec Biver^ and in their place we have the Kodadon, 
or Bofiblo Gnats, which are very numerons between this river 
and the plains of Xochiapa. Sonth of these plains there are no 
Bodadors or Musquitoes, but more or less Gaixapatas, (rni^oes, 
Fless, Centipedes, Scorpions, &c. 

The Rodadors, thou<^h confined to less than one-third the 
breadth of the Isthmus, are exceedingly troublesome, theh- bites 
being more poisonous than that of the Munquito, and Bwuruiing 
in Bucli iiiinicnse iiunibers that it is very difficult guarding 
against their attacks. The inhabitrmts of the country, liowever, 
seem to disretranl tlieir bites altogether. This insect possebses 
one redeeming quality not exhibited by tlio Musquitoes, inas- 
much as it suspends offensive operations duiiug the night : it is 
a singular fact, that only the females exhibit these biting pro- 
])cn cities. The Chaquiste is a species of gnat, smaller than the 
Kodador ; and the Chgin is a Btill ^tntiUor variety, found only on 
the Gnlf and Pacific coasts. The Gkurapatas are a very large 
species of tick, which are particnlariy troublesome to horses, 
and are common on all parts of the Isibmns. 13» Finolillo 
It a diminntiye variety of the same spedes. The Ohigoe 
(PifJev peMlarani^ is a very troubleBome insect. It is an ex- 
tremely small, blade flea, which usually attacks the feet, insinu- 
ating itself under the skin so gently as not to be noticed, where, 
if not soon removed, it raises a numerous progeny, and if neg- 
lected for a long time, 8o?nctimes producer incurable ulcers. A 
most frightful ca^^e came uiuler our notice while ou the Isthmus 
in the pei'soii of a gray-headed Indian, who had been afflicted 
vviLi) it fur more than twenty years ; in hini it wa« accuiiiimuied 
by Elephantiasis. His legs were swollen to more than three 
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times their nnal alie, liie tkin leproos, the feet awfolly dk- 
tortod aad looking likie a iponge. Thero is little danger from 
the attacks of thaae insects If the feet are alwajs oovnred. 

The ICojaqaH, eonim<mlj found on the leaves of a species 
of wild plantahi growing in the eoontiy, is a worn which 
often prores a sonroe of great amioyance to hoCh men and 
animals. So minute are its dimenstons, and sndi is the deli- 
cate luitiue of its operations, that it penetrates the flesh un- 
}>erceived. There it gradually increabes in size and vigor until 
it forms a protuberance which, if left to itself, becomes a painful 
ulcer: the worm in the mean time bedding itself more deeply 
until it penetrates the bone, from which it is exceediugly dif- 
ficult of extraction without the aid of surgical instrninents. 
They are, however, readily removed at an early stage by an ex- 
ternal application of a Httlc resin, derived from certain trees 
common in the forests. The oil of tobacco is also used as a 
remedy, and fire is sometimes employed to kill them. Fortn- 
nately the Hoyaqoil is confined to a few localities of small extent. 

The is a small insect which often does great mischief hy 
boring into barrels and other wooden vessels containing sweets, 
thna allowing their contents to escape. The nsnal remedy 
against their inenrsions is to envelop the barrels with a tarred 
coat of paper. 

Hie nnmerons well-beaten paths that traverse the conntr}-, 

l>ear testimony to the presence of ants, some of the larger species 
of which carry a kernel of corn with ease. A small \ ariety of 
white ants deserve particular mention, a^ being the principal 
agents in the destruction of timber. Their nests are usually 
built of clay and leaves, adhermg to the trunks and bi-ancheci of 
treCvS. They always work under cover, and destroy the inner 
portions of the wood, leaving only a thin shell. In this manner 
their movementd are unperceived, and it is diflicult to detect the 
locality and extent of their depredations. They alwajs travel 
under covered passages formed of clay, by which they are en- 
tirely shielded from observation. Several of the more valoable 
species of timber are exempt from the attaeks of these insects 
(see Vegetable Prodactions, p. 194). 
Hie Cochineal insect (Caccw oaetij^so celebrated for the vain- 
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abl« and brilliant dye vhieh it yields, ia found on the Pacific 
ooaet| where the Cketiu ^HxnneUifer^ fiom which it derives its 
nourishment, grows in g^reat abundance. Foimerlj this insect 
was reared with care, and f<amed a Talaable axtiele of eom- 
inerce nntU the discovery of iVench chemical djes. Its cul- 
ture was almost exdusivelj' confined to the State of Oaxaca, 
and was a source of great profit. Lately, however, owing to 
tile subatituti*)!! of chemical c^uis alenta, its value kas L»eeii su 
much reduced not to juatiiy the great expenditure of time 
and labor required in its production. Indeed it may be well tu 
mention, that in the year succeeding liie discovery and iiBe of 
the substitutes referred to, tlie i>rice of cochineal in Oaxaca fell 
from three dollars to fifty cents jicr })ound; the consequence 
was a ualvenal bankruptcy, from the efibcts of which the State 
has not vet recovered. 

The following, is the method of cultiTating the plant in the 
distnct of Oaxaca : The idantatiomB are called nopaleroaf and 
the female insects^ which are win^ess, are placed (when with 
young) in small numbers upon diflBarent parts of the cactus. 
This is called sowing. In this manner thej increase rapidly in 
sise and nombeni for four or five months, when Uie harvest 
commences, and the ineeots are swept off with a soft brush 
(generally a deer's tad) by the Indian women, who often sit for 
hours under a single nopal plant, and kill them by bcaMing 
water, or by powerful vapoi%, wliich latter method, though 
more expensive and difficult, enhances their value, by preserving 
the powdery substance untouched. It requires about 70,000 ol 
these insects to make the weight of a pound. 

A species of honey-bee is found in some parts of the country 
in surprising numbers. They are smaller than the ordinary 
Api» meH^oa of other countries, and stingless. Their nests are 
usually constnu^ed in hollow trees, and such is the prolific re- 
sult of their labors in the floweiy fi^ds of the Isthmus, that the 
Indians have been known to gather ten or twelve gallons of 
honey in a day. The quality of this honey is somewhat inferior 
to that of the domestic bee. The quantify of wax produced by 
this chus of insects on the Isthmus is prodigiously great, and in 
connection with the honey gathered by them would donbtkss 
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prove a lucrative Bonroe of trade. At Baa Ifignel Chimalapa, 
this branch already oonstitDtes an important ooeupatlon of the 
people, who oocaaionallj send to the large towns on the Padfie 
ooast Beveral hundred pounds of wax. 

Among the nnmeroos interesting JfoUum of this region is 
the Aj^ysia depUanij called by the andentB l^j>ti9 marimtSy and 
celebrated in history as fonushing the pnrple dye of raanted 
Tyre. This shell-^h, from its limited distribntion and eitreme 
rarity, has been regarded by some naturalists as fabulous ; but 
its existence on the sh<»re3 of tlie Pacific coauit is clearly beyoud 
question. There the MoUusca is found in p^eat niinibers on the 
rocky points, and is extensively em2)l<)yed by the Iiidiaus to dye 
a kind of coarse thread, called caracole from the local name of 
the animal. At the falling of the tide it is found adberinsr to 
the rockri, from which it is easily mothered. Bv blowinir into 
the shell the animal contracts itself closely, and exudes an acrid 
liquid, extremely fetid, with which the skeins of thread are 
moistened to saturation, and sabseqnently washed with soap 
and wateK, when they become a permanent purple color. This 
operation of dyein<; is said to strengthen the thread greatly, and 
to protect it from the effects of rot It is mann&ctnred to some 
extent by the Hnave Indians, who find a ready sale for it in 
Tehnantepec. Besides the AjaUffHo^ and the murea purpura 
(also found on the Pacific shores), there are a hundred objects 
of equal interest, the particnlar notice of which is neoeesarily 
prednded by the admission of more essentiid points. Bnt it 
will scarcely be necessary to say as a concluding reference to 
thi8 subject, tliat the Imma of the Isthmus, as a whole, presents 
a rich and l>oundless field either for the realization of pecuiiiary 
reenltfi, or for scientific investigation. 
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Thk Isthmna of Tehnantepec comprises within its limits a 
niLxed and lietero^cD'^'Oiis population (as nearly as can l>e ascer- 
tained) of 6i,onu, cunsisting of J^/uropeans^ Creoles^ Mestizos^ 
Iiidian^^ J£ulattoi'.'i, Zatnbos^ and J^egroc^'i. 

The Eur&pean portion, numerically considered, is exceedingly 
inaignificant ; embracing only a small remnant of French colo- 
nistB, with a few German adventurers, and some old Spanish 
setderB, dispersed over various localities. Their influence, how- 
ever, is extensive ; and to their eneigj is due the few evidences 
of cavilization which eziat. They control almost the entire trade 
of the Isthmus, and with few exceptions are tiie only mechanics 
and tradesmen to be fonnd. Their honsee are characterized by 
eom£>rt and neatness, and the people themselves by the utmost 
hospitality to strangers. 

The OreoUi (the descendants of the Oonqnbtadores and other 
Europeans) compose the native white population, r.nd are some 
what more numerous. On the southern portion of the Isthmus, 
where thej principally reside, they are found holding all the 
civil and military appointments; in the exercise of which, the 
P"wer and prerogative incident to official position are ofYen 
abused to the exclusion of right and justice. Although the 
landed wealth of the country is mostly in their hands, they are 
fer fi'om being individually rich; and there is, perhaps, no 
•social organization in which the extroTnog of wealth and the ex- 
tremes of poverty so often meet. The difEerence in color is 
made the criterion of raspectabili^ \ and a faax complexion is 
deemed a gift whic3i makes bonest labor a shame and a degra* 
dation. tXnder these circnmstances, Indolence and the gaming- 
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table not nnfieqiieiiCly oooBpue to render the poverty of ibm 
Creole greater then that of the peon. As a genend mloi how- 
ever, they are hospitable and kind, bnt efooinate in character, 
and live without mnch regard for the oUigalioiis of strict moral- 

ity. With few exceptions, thej eidnsiTely possees the little 
amount ut" leAniing which is diEsemiiiatcd over the IbtLuius — a 
circuui-iaiice that helps to define, with rigid accuracy, the 
bouiidai its of social difitiuction. 

The JA.s7'/j6^, in point of influence^ may l>e justly considered 
iitiAt; Llie more («j>ccjally "wlit-r.' rank depends more on the 
complexion than un enduwuicntb, and where almost every shade 
* l»as its limits defined by terms which, though apparently only 
expressing the color, in reahty express the rank of the individ* 
ual." This division of the inhabitants has become, through the 
various attempts to colonize the Isthmus, an important part of 
its population, and constitute what may be appropriately de- 
nominated the middle class. As each, many of them are prom- 
inent men, and enjoy the advantages of oomparsliTe wealth and 
edneation. Hie MestuBOS are scattered over almost all parts of 
the Isthmns, and comprise the maifor damosy the ma^forglM of 
the haciendas, the arrimn of the male trains, and the midei^ 
officials of the custom4ionfle, and of the municipal police. They 
are characterised by habits of industry, bnt not of strict to 
briety. They are crtiei and revengeM in thdr disposition, and 
exceedingly jealous of strangers. A peculiarity which marks 
this portion of the po|>ulation is, that with few exceptious they 
are all of illegitimate birth ; and the iustimce is exce^iingly 
rare, where the Mestizo can point with certainty to the record 
of his father's marriage : still, for all this, he prides himself on 
the n^pectabihty of his ancestry, and reaps, as tlie reward of 
his "glory and shame," a fair and undisputed diviaion of the 
paternal estate. This fact, coupled with the mutual affectiun 
always found BubsiBting between parents and their o&pring, 
tends greatly to oompensate for the wrongs of illicit love and 
the shame of an unchaste life. 

The Indiana f who are by far the. most nomerous portion of 
the inhabitants, comprehend the remnants of variona once pow- 
erfnl tribes, which, notwithstanding the changes and viciseitades 
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that have marked their condition since the days of the Con- 
quest, still exhibit distinctive characteristiog snfficieat to idea* 
tify the sources from which they originally sprung. Among theee 
arc the Aztecs^ AgtiakUcoe^ Mij^f Zaguet, Zapatdoetf and Eiuwes, 
Ihese are distributod ov^ the oonntiy ia a manner which cchn 
respondB somewhat with its peonliar topogiaphieal diTkiooa. 

On the northern part of the latfimnB, within the intendancy 
of Vera Ornz, and extending as far soath aa Ht "P^i^f^^M* 
(beyond which, to the Bio Sarabia, a broad belt of uninhabited 
country xntenrenes), are found the Aztecs and Agualulcos. The 
latter, however, aie confined to the country east of the Coatar 
coalcos, in the towns of Ishuatlan, Mdoaeaa, Sanapa, Teoomino- 
acan, and Mecatepec, with their neighboring ranchos. It is said 
that the In<liaiis residing at Teeistepec, and in the villages in 
the N iciuit}' of the sea-coast near Sau Martin, speak a language 
Homewhat different from those mentioned above ; but aa their 
main characteristics are identical, it seemB scai-cely necessary to 
make a distinction. Indeed, whatever peculiarities may have 
existed in the idiomatic structure of the native languages of the 
Isthmus, it is certain that they are now little else than mere ill- 
spoken dialects, replete with cormpt and broken sentences of 
Spanish. Witliin a comparatively few years the priests have 
ceased to pertbrm the offices of the church in the native tongue ; 
and to this cause, together with that of the introduction of 
Christian names, of foreign halnts, and of aiiimala< and plants 
not indigenous to the Isthmus (for which no corresponding 
terms were substituted), must be attributed the eountos inno- 
Tationa that have been made. 

In their persons the Indians are somewhat below the medium 
stature, but squarely built, and of great muscular strength, being 
often able to support a weight of from one hundred and fifty to 
two hundred and fifty ]xjunds on their shoulders fur be\ cral 
hour?;, expos^ to the rays of the hottest summer sun. Tliey 
are copper-colored, with smooth, coarse hair, small beard, dmiin- 
utive eye?, prominent cheek-bones, low, narrow fundiend. iiqin- 
line featui'es, whito teeth, thick lips, and a gentle expression of 
mouth, strongly contracted with a melancholic and severe Iwk. 
The women, on the other hand, are le^ strongly built, and in 
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came in^tnncc^ beatitlfui aad well {.r<'.j.orHone4 — a hoantv -abic^' 
t nha£iei?d by their devotion to li -me, and the natural gince «»t 
Iheir cairiigiB., Their movements are quick and mercurial, and 
tkeir mannen are characterized bv ??i\-T}es8 rather than modeaty. 

The AHe Clam^ero^ in bis excellent work on Mexico, says, 
In referaoce to the phjsicml ehincter of the Indians, that ''there 
18 wvoety a natkn paring on eaitb in which there are fewer 
perBODadefimed; aaditwonld bemoradifficalt tofiadaaini^e 
hump-backed, lanM, or aqmn^ejed man amongst a tfaaoeand 
Mexicans, flian among any hoodied of any other nation.'* Hue 
asaeition is lUerailj troe of die natiTea on tiie iBliinnis. In 
their hal»ts they are eneedingly simple, and their chief snb- 
sisfeeneeoonsiBlBofTegetalilefood; Imt they are inveterate drank- 
ards, and their passion for intoxicating liquors is carried to the 
great t-L txcc-ss. Wht-n nut" imder the iiidueiice uf drink tljt v 
are grave and thonghtfiil — a gravity which is particulaii v re- 
lii.irkaltle in Indian eliildren. Their senses are exc^txlingiy 
;u uk', e?i»ecia!ly that and their constitntioiiB. notwith- 

standinpr habitual iiK'V>riati<»ii, sound, and their health rdm^t. 
As a general rule, they are indifferent to advantasre«, and little 
inclined to work ; bnt, fix)m the natural docility of their charac- 
ter, it seems only reasonable to infer that under better and 
brighter dreomstanoes they wonld become both useful and in- 
dnstrious. Every man and boy wears a m€u:hite^ and the fiuali^ 
and dexterity of its use is not a little snrprising. It serves as a 
weapon lor defence, an instroment for kHUng bee^ an axe for 
cutting wood, and a knife for ealing, ^ As axemen, to per- 
foim the grabbing and clearing on the roote of the ptopoiBed 
railroad, their serrioes will be fonnd invaliiable. 

if the habits ai^ manners of the Indians are simple, their 
mode of living is not less so; and their freedom from otdinary 
diseases is as much due to their abstemiousness as to the salu- 
brity of the climate. Maize, which is the chief <:»hject of culti- 
vation, is also a prominent article of food. This is manufac- 
tured by the women into cakes about eight inches in diameter, 
and of exceeding thiimess, the jrrains being steeped in a weak 
solution <'f llino nnd water to render ihein «of\ and swollen ; after 
which they are ground^ into paste on a coarse-grained stone for 
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the purpose, called a metate. Tlie cake is then beateu with the 
hand to inukc it thin, and when sea<^oned with a littlo gait, or 
colored with the viscous substance of the Ai^ioU^ laid on a shal- 
low plate of clay to bake. In this form thej aze eaten hot, and 
called tortillas. For distant journeys, a more durable epe- 
cies, baked criap and dry, called tot&poi&e^ and somewhat anal- 
ogous to eea-blBCnit, is fieqnenUj made. On feast-days and such 
like occasions, these are sometimes made of the purple grains 
of the mmze, and enriched by the addition of a few fnjoU$, 
Besides' this primitive Imad, they make from the maiase a gmel 
called 0^20^ which, when sweetened with wild honey, or jxmda, 
is an agreeable and salutary food. Kext to maize, the vegeta- 
bles most in use are the cacao and the fi ijole / of the former 
(especially from a kind called j^e^^', which has a full aromatic 
liavor) they make the deliffhtful beverage of chocolate, while 
tbe latter, from its richnesb, berves in many instanccb the place 
of animal food. Indeed, in a comparative point of view, their 
consumption of flcsli-meat is exceedingly limited ; even eggs, of 
which they have an abundance, are seldom eaten, except those 
of the tortle and the igwma* In abnost every case, a prefer- 
ence is given for wild game over every other kind of meat ; and 
in some instances this predilection leads to the use of mwhole* 
some food, which mani&stB itself in the fimn of cutaneous enip- 
tions and leprous diseases of the most diqgnsting ehancter. 
Ihe endleas variety of frmts peculiar to this portion of ICemoo, 
also contributes largely to the subsistence of the Indians^ and 
from tfa^ they make many refreshing beverages, while the 
trees themselves fbmish either thatches, ropes, cords, thread, 
remedies, balsams, or dyes. 

Little need be said of the dress of the natives, which is 
formed froTu the plainest and coardcit materials. Tlie attire of 
the wumtiu cuneists of a simple cotton doth, drawn ti^^htly 
round the waist, and descending to the knees, leavine; the l)rc;i6t 
and shoulders entirely exposed. Tlie hair i» tiiin.r ])ound with 
gay-colored ribbons, and thro^vn in dark shining masses over 
the neck, or neatly looped up on the back of the head, where it 
is retained by a broad semicircular comb, and interspersed with 
wild*floweia; or, on the oocaalon of a jUBUk^ illominated with 
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the phosphorescent liglit uf a <^hining beetle, called the eiuMo. 
Utter nudity among the otuldren of both eezes k of coimnon 
occurrence. 

Their aniatementB aie aoMdj irartfaj of note. In fact, an 
atmoephere of apathj seems to penrade every Hiiog, and ew 
^ their llTeliest song^ ai<e sad, and their merriest mosie melan- 
choly. 

In religions matters thej are reverential, but sopeiBtitions ; 
and the ceremonies of the charch, with its nnmerons f$ttM and 
processions, are loved beeanse they are gloomy and peculiar. 

A striking but commendable fSEHHtnre in the character of the 
northern Indians is the respect paid by children to their pa- 
rents; ami tlie reverence accorded to aged people is no less 
worthy <>f remark. Between hii^iband and wife cases of infi- 
delity ai'e rare; and whatever ma^ liave been the singndar ex- 
tremes of iio>i)itality in tim^ gone by, it is certain now that a 
regard is manifested for female rirtne. the credit of the In- 
dians be it also said, that tlieir progeny is legitimate, and that 
the \ ows of marriage are as faithfully cherished as in the most 
enlightened and favored lands. Youthful marriages are never- 
theless of frequent occurrence : this is done to avoid a long and 
thankless probation in the military service of the Kepnblic. 

As agricoltnrists, the Indians are exceedingly primitive ; and 
ndther tiie aeddents of foreign commeree, nor the oontagion of 
ftiampie, have wrought any visible change in their andent mode 
of eultivaling tiie land. It is sufficient for them to know that 
^the 80)1 nonrishes him vriio tiDs it,** and that no political or 
other contingency can destroy its overwhelming iMlity. As a 
cultivator, the Indian is poor, but he Is ftee ; and be loves the 
solitude of his wretched rcmchito^ because it restores him, even 
as a peon, some of the long-lost liberty of his ancient race. Tliis 
deaire for solitude luis given rise to that disposition among them 
to inhabit the elevated sections and biimmiiti, and t<> lucate their 
puehim <m sifiM less convenient of access, and less advantageous 
to proejKjrity. 

Under tliese circumstances, habitnatesd to long siaverv' and 
oppression, it is not easy to judge of the intellectual develop- 
ments of which they are aoaoeptibie \ but tliere are abundant in- 
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stances within the 0(»ifineB of the IsthmtiSi of those who have 
iwshed a compafadyely high degiee of mental coltaie^ and who 
have evinced literaiy and militaiy talent of no mean order. Bat 
to form a eoirect estimate of the indigenous people of the Isth- 
mus in their present state of degradation and miseiy, it is neces* 
saiy to turn back to the thrilling and dramatic incidents of their 
history, imd to consider the evil mliuences to which they have 
lung been subjected. 

Everywhere on the Isthmiis -even on the loftiest mountains, 
in the deepest dells, and in the most impenetrable forests — ^there 
are silent evidences of the history of a vast and powerful people, 
of which there scarcely remains now a tenth part, us the misera- 
ble conseqtience of thdr calamities. Indeed, throughoat the 
whole record of their oonqnest and subjugation, tlieir convci^ion 
to Ohristianity is the sole refreshing ciremnstance. This, though 
only nominal in some instances, has at all erents released them 
from the bloody scenes of the saeriflcial stone, and snhetitnted 
for batchen and tyrants, priests of hnmanity and kindness, who, 
althon^ not in all respeoto patterns of morality, and with whom 
the laws of nature have proved stronger than tiie obligations of 
celibacy, are, nevertheless, the fiends and protectors of the 
Indians. 

An elegant writer on Mexico has justly remarked, in reference 
to the moral faculties of the nativi H, that " it is difficult to ap- 
preciate tliem with justice. The better sort of IndiaiiH, aindnj^ 
whom a certain degree of intellectual culture might 1x3 expected, 
perished in great numbers at the commencement of the Spanish 
conqnest, ^ victims of European ferodly. The Chxistian ftnat- 
icism was particularly directed against the Aztec priests ; and 
tlie Tmpixqwiy or ministers of the divinify, and of all those who 
inhabited Teocalli, who mii^t be considered as tJie repositories 
of the historical, mytbok^pksa], and astronomical knowledge of 
the country, were eitannuiatecL The' manks • bnmsd the liiero- 
glyphical painSiiiqgs^ \fj ^vdiiflih every kmd of knowledge was 
transmitted fiom generation to generation. Hie people, deprived 
of these means of instruction, were plunged in an ignorance so 
much the deeper, as the missionaries were unskilled in the Mexi- 
can languages, aud could substitute few new ideas in place 
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of the old. The ramaining iuitLT«B then ooiuuBtod only of tha 
most indigent race — poor cnltiTaton, tftiB«ns, among whom wm 
a gieat liiunber of weaven, poiten, who were used like beaate 
of burden, and eapeeially of those dregs of the peoj^ who bore 
witnesa to the imperfedaon of the aodal institiitionB. How ehall 
we judge, then, from these misemble remains of a poweifiil peo- 
X>Ie, of the degree of cnltLvation to whidi it had arisen fiom the 
twelfth to the sixteenth centuiy, and <ii the infeeOectoal develop- 
ment of which it 18 susceptible?" 

Tiiu liidiuus on the northern ])urt of the Isthmus evince the 
givatest veneration tor the memor)- of Dona jUarina, tlie beauti- 
ful and well-favored mistress of Cortex. In her native village of 
Paiualla, now called Jaltipan, a lai-ge circular mound of eartli, 
known as the " Hill of Malinche," serves to recall the history uf 
her imperishable deeds. Among the Indians, there is still pre- 
i^erved a tradition that her remains are buried beneath it, and 
that she promised to return from the captivity of death, to sweep 
irom their thresholds the blight which she had involuntaiiljr 
aided to bring. Who, then, can say that the traditionary dream 
of the Indian, as be veilfi the pangi of his heart under the de- 
ceitfol guises of indiflerenoe and stupidity, is not alrsady on the 
eve of realization, and that the ancient province of Ooatzacoalcoa, 
wiiich through an hnmble captive slave exerted so powerfbl an 
influence over the commercial destuues o{ the world, may not 
again break forth from its sleep to effect changes fiur mora laat^ 
ing and glorious f 

Tlie JfijeSj once a powerful tribe, inhabit the mountains to the 
west^ in the central division of the Isthmus, and are now con- 
fined to the town of San Juan GiiicLicov i.* Physically speak- 
ing, they are similar to the Aztecs and Agualulcos, but more 



* H«nMBCtartei^iii]ifoIXqpilahM^«qrtoClh^ 

go rough in it« character, that it is impoMUib to ptottrate it oven on Ibot; nonai^ 
thoIcM, I have made two attempt*) tu conqtier them, but without suooew. Tbej 
are defended by strong fortre^c^, a inuuutaiuouo region, and substantial weapons. 
In defending themselves, they killed a number of Spaniards ; and they are con- 
ftantly doing mischief to tiieir neighbors, who are ymmiIi of your miyosty, attack- 
ing aad buniiig thefar nllages by nighty and amrdiriiiK tiie inlw>tit«nta^J<i. iw,. 
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lepnlsive in aspect ; and, in a moral point of view, deeply de- 
giwifid and gvoaalj ignoarant. Their laogaage, too, is more 
banh' and lesa mnBical ; and they are notorions in histoiy as the 
moat bmtal and idolatrous of all the IsthmnB tribes. Their oon* 
'^enlon to Ghriatianil^ is meielj nominal, and religion is nn- 
known to them, ezoept in the exterior fixnus of worship. Even 
now, they seciefly oflbr sacrifices ci birds^ and animalB to some 
unknown deity, and their minds are fiUed witli dark and terrible 
supei'stitioiis. They pay little res[)ect lor age, and it is- nu uii- 
cominon thing t<j see old men and women bearing the burden of 
a beast. A singular object of their ambition, no less worthy oi" 
reTnark. is thv desire to possess the greatest uuml)er oi' mules — a 
circumstance not easily accounted I'or, considerini' the little use 
they make of their animals, even in the carriage of their goods, 
which they seem to prefer to bear on theur own shoulders. In- 
deed, this practioe of carrying burdens is so common, that when 
they hsYe no pack to cany, they have been known to pnt 
stonea into their tenaki in preference to travelling i^rithout any 
'thing. 

They are chiefly given to agricultural pursnits, and their crops 
of maize, beans, rice, and plantains are very considerable; bat 
their milpae are often many miles from their habitations, in the 

rich bottom-lands that skirt the tributary streams of the Coat- 
zacoalcos. As laborers, they possess great muscular strength 
and activity, and might, under rigid treatment, become exceed- 
ingly useful. They are, however, given to diiiik, and their 
lack of honesty is not the least objectiunable feature in their 
character. Not more than a third part of these Indians speak 
Spanish. 

The Zoques inhabit the mountainous region to the east, from 
the valley of the Chicapa on the soatli, to the Bio del Corte on 
the north. Originally occupying a small province lying on the 
confines of Tobasco, they were subjugated by the expedition to 
Chiapas under Luis Marin.* At present they are confined to 
the villages of San Miguel and Santa Maria Chimalapa. In 
some of their characteristics they are similar to the Mij^, bat 



* Vide JLockhart t lYans. of Ba-nai Diaz^ Vol IL, p. ISa 

15 
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morti athletic, aiid easily distmgnisbed bj the promineBce of 
tMr fixtures m<] the singular custom they hsve of afaftnng the 
erown of tho hand, Ilic i r love of liquor is inoidiiMte, and tlieir 
iniBiien are ooane and ynlgar, hot they are patient, cndniijig, 
and mdnstriotia. On the cleared portionB of tlw Sierta, tiMy 
caltiTate laigc qaantities of deUdooB onxig»^ maua, and to- 
baooo ; and fheir maanfiMstDio of atikdeB from the iuSe toApUa 
IB jiL-tly celelamted ow the Itthmns. MentaUj, they are de- 
plorably ignorant, and their ooneeptkma of the Beity and of re- 
ligion are vague and indefinite. like the Onidiioovi Lidiuis, 
their knowledge of Spanish is limited. 

Tlie Zapotecos constitute the greater part <>t' the jwpnlation ^►f 
the southern division of the Isthmus, and are incoiiipaiaoiv su- 
perior to tho-^e of any other ]K>rtion. The salnhrity of the cli- 
mate, the eurpaasing fertility of the soil, and the variety and 
richness of its productions, all minister to the prosperity of the 
inhabitants, who have from the most remote periods of tlieir 
history been distinguished for their advances in civilization.* 
Their knowledge of the mechanic arts was not limited, even in 
the days of the Conquest, and their well-fortified towns did not 
fiul to attract the admiialaoa or excite the jealoanea of the an- 
dent kings of Anahw^. SmuA Diae^ in leooontiiig the ]m- 
bofs of the expedition in 1529, to Tehnantepee^ aaya : ^' When 
Alyavado found what a quanti^ of gold the inhabitants poa- 
Msaed, he ordered them to make him a pair of stinaps of the 
finest gold, and gave them a oonple of his own for a pattern ; 
and, indeed, they were turned out very good." 

Intellectually, the aborigines of Tcliuaiitepec exhibit (Qualities 
of no mean order, and they are found intelligent, docile, and 
lively. In personal appearance, they are noted lor the eyrame- . 

• CUvigero reniailn tliat they " dvOiMd and induilriiivi: Hmj had tlwr 
LnrL floianiaad tiM nrta ot fli6 Mfi f tfi iw iL and mada ma of tfw Muna mathod ta coin* 
pnta tiina^ and the same paintii^ to perpetuate the memory of events, in which * 
iSbsf represented the creation of the world, the nnireraal deluge, and the confu.4ioQ 
of tongues, although tho whole was intennixud with vArions fables. Since the Coo- 
qaeit the Zapoteco« hnvc been the most Jiicjiistrious people of Now Spiiiii. While 
the commerce ot .siik lasted, they were the feeders of the wornu, and to their labors 
is oma^ all the ooohinflal triikl^ lor many jears notfl the preaent time, has been 
impottadftamMaKlaoiiitoBnrapa." ToL 1. 9aok n loa 
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try of fheir Ibrnu, the singnlflrily of &e!r ftatnnB, and the yigor 
and eprigbtlinefls of their dimeter. Hie women are delicstelj 

made, mercTurial, volnptuons, and fnll of vivacity, Tliey are 
particularly remarkable for tlic exquisite grace of Llicii' cinriage, 
the winning softness of their manner of expression, and their 
love of gay costumes. In morals, they are loose and full ul" in- 
trigue : but in habits, they are temperate and industrious. Many 
of them weave admirable fabrics from the wild silk and cotton, 
and their mannfactore of conserves is unequalled in Mexico. 
Ihe town of TehoaQtepee gives employment to persons of van- 
om ooenpetiooe, and its appearance is enlivened by the shops 
of carpenters, sibersmiths, tanners, shoemakera,* saddlen, and 
haken. Hie mann&ctnrs of soap is veiy oonsiderable, and the 
export of bnckskin^ constitutes a lacrative trade. 

Hie Lidians of Jncbitan, though nnmerically leas than those 
of Tehnantepec, form an important part of the inhabitants of the 
lethmoB, aa being superior in every respect. Thsj are bold, inde- 
pendent, indnstrious, and temperate, possessing great muscular 
Strang^ and a high degree of menfal capacity. Of the valae of 
their services, either as laborers in the construction of works, or 
as cultivators in the field, there can be no questit)n. In aspect 
they are less pleasing than the Tehuantepocans, and in disposi- 
tion lees docile — a fact which may be attributable to their impa- 
tient character, and their keen sense of mental and physical 
degradation. 

The Huwoe»^ who aooording to their traditions came origin- 
ally fxom Pern, and once a powerful race, have, from their sue* 
cessive strugglea Ibr snpremacy with the Zi^teoos and Mijes, 
dwindled down to a little more than three thousand, scattered 
over the sandy peninsulas formed by the lakes and the Paeifie. 
At present they occupy the four villages of 8an Mateo, Santa 
Maria, San IHonisio, and San Frandsoo. Mr. More, in his 
repcfrt of his surveys, says: These natives are easily distin- 
guished by their aspect, wbieh difirs materially fiiom that of 
the other inhabitants of the iithmus. They are generally ro- 
bust, and well formed ; some of them evince a high degree of 
intelligence, but the majority are grossly ignorant. The Hnaves 
of both sexes are habitually in a state of almutit cuiupletc nudity. 
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Their mdvatry ooaMt of little else tlun fiahing, and even this 
fhej can only do hy means of aweep^ietB ; with tlie prodnce of 
th^ fisberiea, however, they cany on an eactenaiTe tiade, al- 
though not poflBeesIng proper ▼caaela to venture into deep water, 
and being ignorant even of the me of the oar, they only fi^uent 
thofle spota which, ham Ihmr ahallowneaa, offer little daoger, 
such as marshes, and the margin of the lakes and of the sea. It 
is a siiig^ular tact, that althou^'h the lluaves are ckieflj fioUer- 
men, very ftivv among tliem know Low to swim." 

The few Midattoes who are pcnttered uver the Isthmup, are 
the descondaTitf^ of tlie native whites and the liberated slaves of 
thr t -iaiL'> <>t'th»' MnrrjiiesauaB. They are erenerallv robust and 
iiidustrious, applying themselveB to the cultivation of indigo and 
cochineal. 

The Zamhoa^ a hnlf<*a8t between the Indian and the Kegro, 
are found principally at £1 Bairio, Tarifa, and Niltepec. They 
inherit few good qnalities, and are neither intelligent, industri- 
ous, or sober. 

Hie JfeffTO popnlation is so insignificant that they scareely 
claim attention. In some few instances, however, they are hard* 
working and deserving people. 

In a retroepeetive view of the character and condition of the 
inhabitants of the Isthmns of Tebnantepec, there is little to ex- 
cite onr admiration, bnt much to pity and deplore ; yet amid 
the atmosphere of degradation, ignorance, and depravity which 
overshadows the land, there are refreshing hopes that promise, 
under careful culture, to yield an abundant luirve^st. Thoy seem 
to need only the example of activity to rekindle their dormant 
energiop. and the neigh of the " iron horse" to awaken them 
irom their indolent dream. 
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The towns which are scattered over the Isthmns present so 
maiiy iuteresting features, and are so iatimately conuected with 
the establishment of a great commercial route, that they deserve 
Bomething more than a passing notice. Their situation — the 
character of their inhabitants — the nature of the lands within 
tbeir jiiriBdictian — and the productiTe indtifitiy of variouB locali* 
ties» are all matters <^ importanoe to the constmetion of a nil- 
road, and to the fVitoie colonization and desttniee of the Isthmus. 
IMfiregarding, however, the political and ecclesiastical depart- 
ments to which the towns severally belong, it seems proper to 
consider them with exclusive reference to th^r geographical 
position, the order of their occurrence on tlio map, and their 
proximity to tlie proposed lines of commimi cation. Ik'ginning, 
then, on the Atlantic side, we have first the puebla of San 
C'rimuval l8HrATi^\N, wliicli enjoys u delightful and salubrious 
situation east of the Coatzacoalcos, tliree miles from the margin 
of that river, and within nine miles of the sea-coast. The town, 
which is accessible by a fair mule-road from Paso Naevo (near 
the ancient site of Espiiitu Santo), contains an Indian popolation 
of 680, and is scatterod amid a grove of coooa-trees over an ele- 
Tation commanding an extensive view of the snrronnding oonn- 
try. The precise date of its foundation is not known ; bat it is 
supposed to be in the early part of Uie seventeenth oentniy, 
when the towns bordering the river were sacked and pillaged by 
the bnocaneeis. Tshnaflan contains ninety-seven honses and a 
neat church, with mde altar carvings and some obsidian tablets 
of exquisite beauty. The inhabitants, who are generadly indus- 
trionB, devote themselves to the raising of maize, sugar-cane, 
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rice, and ixtle. Within a limited diatanoe of fhajnuHam Bn 
smaU lakea, called respeetively, El Potrero, Xierra Nneva, One- 
taaoolapa, Jopalapa, and Los Fajaritos. The number of eatde^ 
notwithstanding the rich potreroe in the vicinity^ is limited to 
between 8000 and 4000. Hie neighboring land in incomparably 
fertile, and the hills are studded with timber of great value. 
The t4;\vii lius ii small primary schuul, and is ^ovcrued by an 
alcalde, whuse jurisdiction reaches over uu extent of twelve 
leagues fsqiiare ; in ecclesiastical matt^^is, it ie subject to the dis- 
tiict «if JluiiiiangiUo. In a deep bhady vale, a league from liie 
town, in the direction of the Gulf, tliere is said to be a huge 
stone idol, which is held in great terror by the Indians, who be- 
lieve that death will overwhelm any one who visits it. This 
abeuid superstition proved an insuperable obetaele to onr get- 
ting a guide to the place. 

. Throe miles in an easterly direction from Ishuatlan, is the pue- 
bla of SAzmAOO Moloacan, with an Indian populatiim of 720. 
Hie location of this town, on the crest of an abrupt and narrow 
ridge that overlooks the broad potreros and rich vales that 
stretch themselves to the west as far as the eye can reach, is pic- 
turesque in the extreme. On either side of the single seipentine 
street that follows the summit of this rise, the descent to the 
valleys beneath is very precipitotis. Hie town contains a church. 
119 houses;, and a wretched little school. The inhabitants are 
less hospitable than those of Ishuallun, and given to uj.iiiy vices. 
Molouean buajjts of a great antiquity, and its settlement l>car8 
date anterior to the Conquest; Init the landholders are with- 
out titles, and the immense plaiiiB ol' Gavilau^ on the north, 
though cultivated to some extent, are still held by the govern- 
ment. The principal products are maize and ixtle, of which lat- 
ter, more than 25,000 pounds are annually raised. Within eleven 
miles of this town, on the road to the Hacienda of San Jos6, 
there is an extensive spring of petroleum, which covers an area 
of several acres. Of the value of this spontaneous product it is 
nnnecessaiy to speak. Ko difficulty exists in the way of its 
transportation to the river ; and the supply is said to be inex- 
haustible. Farther beyond, in the potrero of Qjapa, is a pool of 
sulphur-water ; and near the western base of the Oerro Acalapa, 
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is a mine of rodtsalt, which, in times pa&t, was extensively 
worthed, bnt is now abandoned and grown over. The shale here 
is dark ttnd v&tj carboniferous, and the abundance of iron, ore 
(red hematite) thronghout all this localit}- dedcrves parUcnlar 
mention, and may eventoally justify the establishment of foma- 
ces for its reduction. At a distance of seven miles from Holoa- 
can is the extenBiveJ9a<^t«n^(9/^i^nJ^nfo7r/t>, which is irrigated 
hv the river from wlience it takes its name. The numerous 
\uluablo builiiiiig s'Lcs uii Liii.-t estate — its proximity to the nav- 
igable rivers — tlie ricli pasturage it allurds — and the abundance 
• of durable tinil)i i\ vanilla, ixtlc. &^c., srrowinsr on it, all served to 
invest it witli a degree of interest. The nniuher of cattle, con- 
sidering the immense extent of grazing-land, is, ho\vever, com- 
paratively small, and 6000 head may be stated as the utmost 
range. To the north, in the potreit) of Arenal, there are several 
springs of delicious water which supply the town. Xotwith- 
standing the natural apathy of the inhabi^ts of Moloacan, they 
deserve credit for many enterprising works attempted by them. 
Among these is a bridge of sixty feet span across the Bio San 
Antonio, and a canal (cut in 1838), more than half a league in 
length, uniting the waters of the latter stream with those of the 
Uspanapa. By this the distance from Moloacan to Ifina-titlan 
is shortened to four leagues. 

San FsANdsoo Savapa, on the northern bank of the river of 
that name, within eight Mexican leagues of its junction with 
the Toiiala, was founded in 1808 by an old Spaniard named Fer- 
nando iMoris y Yirgil. It contaiu.s a population of 300, who 
ai'e of the ancient race of Agualulcos. y are chiefly agricul- 
turists, and raise maize, cacao, fruits, frijoles, coffee, tobacco, 
sugar-cane, and a small quantity of cotton. The country around 
Sanapa is exceedingly rich, and the climate is allowed to be of 
the most salubrious character. The cattle (which including the 
neighboring rancherias number about 10,000 head) are re- 
markable for their good condition ; and every thing bears the 
impress of an industrious and intelligent people. Within eleven 
leagues of the puebla, on the road to Huimangillo (the head of 
the department on the east), are the villages of Teconmoacan 
and JiecaUpeguej which contain together something more than 
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TOO inhabltonti, wlio mre remarkablj reserved m dianuster, mid 
who speak almost exdnsiTelj the old Hencan language. Dur- 
ing the war of the Independeocia, the commeroe of Sanapa was 
very considerable ; its products being canied in small yesaels to 

Vera Cruz. Timber of all kinds is very plentiful, especiallv the 
ff\iajpaqu€^ which, from its abundance, gives name to the neigh- 
l>nring Hacienda of Guapacal. All throughout this locality 
there are evidences of a population at one time numerically 
great ; and the number of obsidian relics, as knives, razors, 
arrow-heads, beads, vessels, &C.5 with which the face of the conn- 
try is literally covered, seem to indicate a <legree of mechanical 
skill and an approach to civilisation not asoally esdubited among 
the remains of a barbarous people. 

On the western bank of the Rio Tancochapa — the southern 
arm of the Tonala — thirteen miles above its confluence with that 
sizeam, is the magnificent Hacienda of San JoH del Oarmei^ tbe 
property of the late Bon Jnan TJigeU, whose titles bear date 
of 17tl. This embraces three eiHos^ or sites, and consists of pas- 
ture-lands and forests, which stretch on llie north to tbe cerro 
of St. Yincente, and on the south to within a short distance of 
the sprm of the Cordillera. The location of this estate Is most 
advantageous, lying between and bordering two navirrable riv- 
ers, the Uspanapa and the Tancochapa, iu the tributary streams 
of which (those irrigating the lands of the hacienda) arc found 
fine pulverulent particles of frold ; but to what extent these wash- 
ings might prove lucrative further exploration must demonstrate. 
It seems important, however, to Ptate, in connection with the 
findinfi: of precious metal in these streams, that among the many 
remains of the indigenous people who formerly occupied this 
locality, there are a number of artificial wells on the west bank 
of the Tancochapa, which seem to be rather huge jars of earthen- 
ware, fonr or five feet high and three in diameter, boiied in tbe 
groimd,and which correspond precisely with those now existing 
in Sonora and other gold districts of Iteico. The peenliar eon- 
gtmclion and location of these receptacles, and the abundance 
of drinking-water in dose proximity, justify the eondnsion that 
they were foimeriy need hr wasiung gold. This subject has 
been allttded to in the seetioii on the Qeology of the Isthmus. 



Digitized by Google 



TOWNS, FRODUCmVE INDUSTRY, SFC 933 

The number and variety of mounds found near San J066 render 
it a place of oonuderablo interest. These are seattered over 
wions points, and are generallj composed of chaUj earth, al- 
ternated hj Tarions colored day, beneath which are the frag- 
ments of ancient resseb. Li excavating some of these mounds, 
several copper hatchets and other antiquities have been die- 
covered. The banks of the arrojos exhibit great quantities of 
plumbic ochre, and usually intersect strata of vari^ted clay, 
suitable for ])ur]>ose8 of pottery. The abundance of clay iron- 
stone is lemuikable, and lead is also reported by the inhabitants 
as existing in certain lucidities. San Jose, however, derives its 
chief interest from the ceutial poeitiou which it occupies, being 
midway between Aeayucam and Tobasco, and the t'errving point 
fur large quantities of cacao and tobacco, which annually pass 
by land to Vera Cruz, and thence to the towns of tlie interior. 
In the year of 1847, no less than 20u0 heavily laden mules passed 
through this estate on their way to the capital. At present, con- 
siderable trade is carrie<l on with Tobasco, and the family of 
Don Juan Urgell have the privilege of collecting tolls, the legal 
rate of which is two reals fbr a mule and cargo, and one real 
for each arriero, or passenger; this includes Carriage across the 
river. The woods and forests present an innumerable variety 
of valuable building timber, dye>woods, gum-trees, d^c, Ac ; 
and the land appears admirably adapted to the cultivation of 
cacao, cotton, tobacco, sugar, rice, and maize. The potreroe are 
incomparably rich, and the cattle (numberinyj upv/ards of 8000) 
are unequalled on the Isthmus. Tlie limits c>f this estate are, 
however, not very clearly defined, and at i)resent the greater 
part of it is a wildern&ss. The Hacienda pro]*t;i', which con- 
tains a population of 100, is accessible on the west through the 
Arroyo de los ITrgells, one of the tributaries of theUspanapa, 
-by which canoes ascend to El Paso, from whence a tolerable road 
exists to the settlement. ITie eamino realy from Tobasco, via 
Huimangillo, Moloacan, and Ishnatlan, also paases through 
San Jos^. 

MzNA-TiTT.AN next claims attention, not only from its being the 
present head of ship navigation on the Coatzacoalcos, but also 
as the only existing outlet on the north fbr the sniplus produo- 
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(ions of tlie Istiimua. The village m located on the western bank 
of the river, twenty miles from it^ inoiith, and contains some 70 
bal>itutii>ns, with a mixed j>o])uliitiuu of I^jU, who are variously 
occupied as boatmen, agriculturists, and carpenters. The houses 
are genenlly built to iace a single street, crossing at right angles 
a doping gravelly ridge, which runs parallel with the Coatzaco* 
aleos. Back of the village, the land continues moderatolj liigb 
and undulating for some distance, but the river margins in 
the immediate proximity are low and sabject to periodic imm- 
dation. Timber of all Idnda grows in great abondance, and the 
profbaion of fruit, as gnavas, oranges, mangoes, mebns, lemonsi 
is not the least interestuig feature of the place. The peo- 
ple generally are more intelligent than in other towns of the ^ 
iBthmus, a &ct which Is doubtless due to their intercourse with 
fi>reigD6rs. Little attenticm is however paid to agriculture, and 
the productive industry of Mina^titlan is correspondingly limited. 
Cattle and other live stock constitute the principal \\\.utU of the 
people, who, notwithstanding their nieutal superiorlly over those 
of other jiarts, are indolent and apathetic. Tlic landed property 
of those wiio reside witliin the precinct.s of the town is limited, 
with few exceptions, to certaui sliares in the imtncnse tract called 
the Potrero de la Isla, lying on the east bank of the Ooatzacoal- 
cos. The climate is generally salubrious and lu althy ; and the 
advantageous position of the village, its limited distance from 
the sea, and the capacity of the river at that point for ship navi- 
gation, cannot ftil, under any circumstances, to make it hereaf- 
ter a place of considerable importance. 

OosuuAOAQUE, irregularly built on an elevated broken ridge^ 
shaded by a grove of trees, seven and a half miles west from 
Mina-titlan, is an Indian village, settled in 1717. It contains 
* several <Kfo^ houses and a venerable-looking church, on a beam 
in the centre of which is Inscribed the names of certain priests, 
by whom it was built, and the date "1796." In the vicinity of 
this place is a liroad strip of level comitry, well adapted for cul- 
tivation or pasturage, and irrigated by three rivulets aboundiiig 
in excellent liiih. The productions of Cosuliacaque consist of 
Indian com, sugar, and bananas. The degree of salubrity here 
may be inferred irom the fact, that tbei'e are twenty old men in the 
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village whose iudividual ages reach beyond 81 years ; and there 
are the same number of women, whose joint longeyity equals 
tiie Bum of 1780. According to Selior Igleuaa, the wife of Don 
Juan Martin died in 1880, at the extraordinary ege of 1 36 yean. 
The inhabitants, who nuinher 2000, are qnieit, inoffenaiTe, and 
indnetriona. 

About two miles weatward of Ooaoliaeaque la the small 
▼niage of Otupa, bnilt on an elevated table, grodnally slop- 
ing to the east, and overlooking a range of conntiy to the ri^t 
and- north, in which direction San Martin and Mount PcAon 
are distinctly visible, presenting a strong contrast to the gen- 
eral tmiformity of the surrounding land. The inhabitants, ' 
numbering about 000, cultivate considerable quantities of ixtle, 
as also maize and sugar-cane. The village i& watered by thi ec 
small streams, that empty into tlie Tierra Nueva and Iluasun- 
tan rivers. Otiapa is about eight Mexican leagues from the 
bar of the Coatzacoaleos, and five from La Barrilla, to which 
it descends by an impercej)tible declivity. In its vicinity 
there are excellent grazing^lands, which contain many fine cat- 
tle. Something more than a league from the deboache of the 
Coatzacoaleos, a portion of its waters, under the name of Kio de 
las Oalzadap, takob a westerly direction until reaching the set- 
tiiement of Tierra Nneva, where, forming an extensive marsh, 
it bends towards the coast, and leads to the gnudng-lands of 
Baneho Knevo. Leaving this, the river resomes its western 
direction nntil its conflnenoe with the Hnasnntaa, which is nav- 
igable to the Lake of Ostion. 

One and a half miles northerl/ flrom Otiapa, is the neat village 
of Sak Jttan OinvAMEOA, beantiftafiy located on an abrupt allavial 
spur, the sides of which slope to the north, east, and south. It 
contains several well-constructed houses, with balconies support- 
ed by arclies of stone. The principal object ui interest in the vil- 
lage is the church, built in the centre of a beautiful common, 
surrounded by lofty cocoanut-trees running y>arallel to the sides of 
the building, which is an oblong stone btriK ture with arched 
door-ways and tiled roof, llie interior decorations, though 
Tudely made, are nevertheless valuable, especially the candle- 
sticks and altar service, which are formed of silver said to have 
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been brought £rom the head* waters of the Uspanapa. Chiiui- 
meca contains abont 1400 inhabitants, who are chmeterized 
industrious habits and hospitality. The hons^, which are 
chiefly adobie^ m ranged to face the sides of a long windii^ 
street, ttma quite a contrast with the mud ranches of nd^bor- 
Ing ▼illsges. To the south is an eztenstve strata of calcareons 
earth, throngh which nms a smsU river of cool refreshing wafer. 
Jn the Tieinitj are several fine estates, containing in the aggre- 
gate some 5000 head of honied cattle, and upwards of 1200 
horses and mules. At a distance of two leagues iiom Ghina- 
meca is a eofibe plantation, growing 7000 trees, and within six 
miles of the village, in the direction of San Martin, is a spring of 
thermal water. 

Jaltipan, reached by an excellent mule-road five miles south* 
westerly from thela^t mentioned vi]lag;e, is > incwhat celebrated 
as being the birth-place of the romantic and BoductiYo 3f a/ i nch<\ 
or Dona Marina^ the favored mistrej^s of Heman Cortes. The 
town, which has a population of ii3(Htj and some 400 houses 
huddled together without reference to order or regularity, widi 
the exception of one or two principal streets, is laid on a slightly 
derated plain, which overlooks the contigaoiis country. At the 
sonthem end of the town is an extenaiye artificial monnd, about 
40 feet in height by 100 in diameter at the base, known as the 
^ Hill of Malinche," from the summit of which the view is mag> 
nificent, embracing San Martin, Gerro Teeuanapa, Mt Encanta- 
da, and the sharp peaks which jut up fropi tiie range of the Oor> 
dOlera on the south. The soil about Jaltipan is sandy, and in- 
tersected by strata of calcaijpous earth. Within a league of the 
place is an old salt mine, which, according to the Btatements of 
Padre Mota, formerly yielded upwards of 1000 mule-loads per 
year, llie inhabitsnts raise considerable indian-com, sugar- 
cane, Lubacco, and ixtle. The island of Tacamichapa is reputed 
to belong to the town, and is claimed on the ground that it was 
conceded tu Alalinehe by Llic crown of Spain, hi consideration 
of the invaluable services rendered hy Ikt to the great conqueror. 
The women of this place are not undeservedly famed as the 
fiuiest and most beautiful throughout the district \ and in times 
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past are said to have carried their. IdeaB of hoapitalitj and en- 
tertainment to a very singular degree. 

Air. Hoio says: ^^A singular dreamBtancei defierring the 
attention of the ethnologiat, la Uie ezifltenee of a race of dumb 
people, of whieb there are nnmeroiiB iamiliee in Jaltipan. How* 
ever strange this nuiy appear, it is nevertheleBB certain, and the 
Raneho d» las Mudat^ establiBhed a fbw years since, near the 
lower part of the island of Taeamichapa, owes its designation 
to the fact that the individuals are all dumb who inhabit the 
three or four houses which form thib net t lenient." 

Jaltipau enjoys a ppreat salubrity ; fevei-h are seldom known 
to occur, and the musquitoes and other annoying insects are 
exceeciin^lv few. There are several stor^ in the town, and 
some half a dozen well-built houses of stone. The church is a 
rectangular structure, so similar in all respects to those abeady 
noted, that a particular description would be only nseless lep- 
etition. 

Nine miles sonthwest from Jaltipan is X bmsctfmj , bnilt on 
tlie snmmit of a broken sandstone ridge, and contains a popu- 
lation of SSOO, who are almost entirely Indians. Hie town is 
supplied with water from wells, sunk in the rode to depths 
Tarjing from SO to 40 feet. The soil in this Ticinil^' is remark- 
ably fertile, and tobacco, rice, maize, sugar-cane, and ixtle are 
produced in large quantities. The principal manulkcturefl of 
Tesistepec are shoes and cigars. 

Tlie town contains a tolerably well-built church and a primar}' 
school, bome of the neighboring estates are rich and valuable, 
especially the Hacienda of Almagro, Cams Yifjas^ and Vorix'a^ 
all of which abound with excellent cattle. Almagro alone con- 
tains no less than 16,000 head, with a proportionate number of 
horses and mules. The numerous metallic indications of this 
locality invest it with peculiar interest 

HmALocKniLAK (so called in,honor of the celebrated Menean 
genersl, Hidalgo)> but more frequently known as AJknagru^^ 
from the banks of red day in the vicinity, is sitoated on a verge 
of green and sloping hills on the eastern shore of die Ooatiaoo- 
slcos, seven and a half miles above the junction of the Braa> 
Mistan, and eighteen miles above Jilinartitlan. litis pnebla. 
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founded in by a I'roncli oulonbt, iy the only inbftbited 

point between the head of ship naviij^ntion and the npper waters 
of the OoAtaooolcos. It contains 60 houses and 370 inbabiCaiitay 
who poM«eB mme 4000 head of cattle, part of whksb are paBtorad 
oo the island of Tucamichapa. Orantrcs are grown here In 
great ntunbers, and the rioh frnits which flourish in the vicinity 
load the air with tibeir fiagtanee. Above and around the 
lage the aoll is exoeadinglj toile, and in a good state of colti* 
yaliottf prodndng com, ooiha, and tobacco in great abnndanoe. 
Some difltanoe ^rtfaer up, on IJie Tacamichapa etde, are peipeo' 
dionhur ekift of light, porons, decompoeed sandstone, ftom sixty 
to one hmidred ieet high, from which issne nnmerons delightfii) 
springs of clear pure water. Thwe cli& are overlaid by strata 
of red and bhie clay of remai Icable tenacity, extensively used by 
the natives ior various pnrpuees of pottery. 

San Martin Agayucam is by for the most important town in 
the nortliem division of the Isthmus, and the capital of the dis- 
trict of tlie same naine. T/>catod on a ridge wliicli extend*; 
from the mountains of Tui^tia, its climate is cool, salubrious, and 
healthy. It is the residence of the g^e politico, and a place of 
considerable trade, containing some 5200 inhabitants, a pano> 
qnia, two or three primazy schools, several stores, a cotton-gin, 
^id one or two gogyyrosoos. Latterly, however, Acajncam has 
grsady diminwhed in wealth and importance. At the period of 
the Oonqnest it was Uie oonrt and residence of one of the moat 
powerfid caeiqnes of the great empire of the Aztecs ; bnt xm&ft- 
' tuiatdy the old srchiTes have perished with its greatness, and 
a few incomplete docomentB recording the events of the yean 
1600 and 1658 are all that now remain; these contain nothing 
of interest. In the vicinity the soil is remarkably fertile, pro- 
ducing maize, sugar-cane, coftee, cacao, ixtle, and a threat variety 
of esculents. The surrounding forests a]-< > al)ound with valuable 
trees, and ulil)rd iieqnent bowers of rare and pictnrcpque beauty. 
Most of tile trade of Acayucain is carried on through the Paso 
8au Juan, on the river ol that iiiime, which serves as an outlet for 
the productions of all the northcru division, except such a& Hud 
a market by sea from Mina-titlan. In times of proeperily the 
amraal eiports of cotton and ixtle alone, tfarongh the Paso, to 
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Vera Cruas aro said to havo reached be^'ond $1,256,000. Now 
they scarcely average one-twentieth of that snm. 

Within the jurisdiction of the town are nmneronB haciendas 
and settlements, abounding in cattle, faoim, and mnles, and 
presenting numy featmes of interest to the agricnltorist by the 
ftcnndity of the soil ; to the machinist, by the abimdant sonrees 
of wate^power; to the sportsman, by the myriads of game; to 
the geologist, by the nature and yariety of the formatioiis ; to 
the botanist, by the rich and varied character of the vegetation ; 
to the antiquarian, by the number of ancient idols and relics ; 
and to the ethnologist, by the heterogeneous condition of the 
people. The neighboring towns also merit attention; among 
the^ic are ^un Juan Oliita (a favorite resort of the Acayucafios ), 
8(m Andi^ Sayxiltij^ac, Santa, Ana Sctconu-fico, Scui Pedro Jotc- 
aj>a, Santiago Mecayapa, and Santa, Maria Mlnsapa. The 
date of these settlements is now lost among the "dim traditions'* 
of the Aztec race, and their inluibitants are but the shadows of 
the past — poor, degraded, and often living in a state of nature. 

According to the statements of Sefior Igleeias, the canton of 
Aoayncam contained, in 1831, 80,421 inhabitants, who have in- 
creased considerably since that time. At the dose of his report 
he says : 

"l%is canton has 14 towns, 11 settlements^ 18 haciendas, 87 , 

grazing farms, 6 rivers, 28 rivniets, 14 lakes, 6 marahee, 1 vein 

of chalk, 3 of ala])aster, 4 of j^etroleum, 2 springs of snlphiirous 
water, 2 metallic veins, 2 thermal s[)riDgs, 1221 ixtlo plants, 
6720 trees of coffee, 71,113 head of cattle, 12,126 horses, and 
59-1 mules."' It is scarcely necessary to Ray, in conclusion, that 
this statement of its wealth is far short of the tmth now. 

After leaving Almagres, there are not any settlements met 
with throughout all the broad belt of conntry lying oontiguons 
to tlie Coatzacoalcos, until reaching Mal Paso, otherwise called 
the Paaa M Samibiay* situated at the finrks of the Goatzaoo> 
aloos and Sarabia riveis, and the present general head of 
noe navigation fcxr all travel to and from the northern 



* So called after Don Pedro Sarabia, who settled Dear Sao Jttmn Qaicbioovi, at 
the dose of the Oonqueetk 
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Bmitljern (livision of the Istlimus. The products of the Pa- 
citic feiJe, destined for the Gulf coast, are first brought down 
to this place for onilmrkation ; and occasional cargoes of goods 
from Vera Cruz a'^cend tlie river to this point, from whence 
they are carried to the Pacific plains on mnles. Opposite 
the mouth of the Sarabia River, on the right bunk of the Coat- 
iBOoalcos, u the site of a French settler, now abandoned. The 
rancho has rotted down, and the luzuriaDt forest lias grown 
over tlie cleared portion, leaving no traoes of the place ever 
having been inhabited, aave a few onuige and coooannt trees 
which straggle witii the prsBSore of the Tines and foliage. At 
Hal Paso are two small ranchos which are nntenanted, except 
by an occasional cnstom-honse official on the arrival of a cargo 
of goods. They however serve as shelter for travellerB, and 
prove a wslcome rsstmg-place after a slow and toilsome ascent 
of the river. 

It would be a fruitless task to attempt u description of the 
scenery between the habitable points of this vast wilderness. 
Everywhere clustering lilies bathe their fragrant heads in the 
shining river, and thousands of creeping plants, decked with 
blossoms, bend downward from the overarching growtli above, 
foniiing strange and iUntastic bowers, wlille a huudred little 
streams pour their bright tributaries into the bosom of the great 
"Father of Waters." Beyond Mai Paso is Sah Gabbebl Boca del 
MoMTB (entrance to the forest). This is an extensive hacienda, 
between the Sarabia and Halatengo rivers, and is tr r crscd by 
the road which oonneets-the more interior towns with Mai Paso 
and the Coatzacoaloos. As a permanent settlement it bears 
date of 1824, when the present proprietor, P. Bartolo Roderi- 
goez, obtained a concesaion of four and a quarter leagaes square 
of land from the gov emment. This colony now contains thir^ 
teen ranchos, and sixty eight inhabitants, who are chiefij em- 
ployed in raising cattle, and cultivating tobacco, maize^ coff^ 
and vanilla. Hie road from Hal Paso to Boca del Monte tra- 
verses, for three or four miles, the summit of a high, narrow 
ridge, whicli divides the waters oi tlic hi^arubia from the Coat- 
zacoaloos. It then follows the immediate margin of the former 
stream, occasionally^ diverging when the banks become rocky 
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and preeipitoQfl, and croeamg a sncceaBion of lugh fipam and in- 
terrening yalley b* Hie road for the whole distanoe (to within a 
mile of the hacienda) lies through a dense forest, fhafc seaioelj 
permits the rays of the son to penetrate ; but the immense 

growth of the timber, the varied character of the foliage, thu 
{grotesque windings of the hjiicos^ the beauty of the orchi- 
dacas, the exquisite iiucs of the liuwers, and the delicate fra- 
grance of the \ ail 111a, added to the melodies of LirdH, and the 
murmuring sounds of the rapid«, all conspire io render the 
scenery of this road nio.st enciiauting. On emerging from the 
forest, the view of the surrounding country is extremely beauti- 
fol; and by ascending a small .eminence, immense prairies, 
clothed with luxuriant grass, are seen stretohing to the bases of 
the distant monntams. Looking sonth, one sees the low depres- 
sion formed by the passes through the dividing ridge which 
separates the waters of the two oceans ; and to the right and 
left the main chain of die great Cordillera, rising in snUime 
gnmdenr. The soil, with the exertion of that in fhe yalley, 
and on the margins of the stresms, is coarse, grayelly, and 
nnprodnctiTQ: this refers especially to the oomtry south and 
west of the Hacienda. To the north the vegetation is more 
rank, and the character of the land snperior. The number of 
cattle about Boca del Monte is limited to less than 3000, but 
they arc remarkably well conditioned, and generaiiy a iaxger 
breed than are i imd on the Atlantic plains. 

Southwesterly, nine miles ii»»in this Hacienda, in tiie extensive 
Tiidian puebla of San Juax Guichicuvi, accessible by a nar- 
row mule-road, whicli crosijes the Mogafie (one of the tributaries 
of the Malatengo) five miles from Boca del Monte, and soon after 
is rugged and steep. Within a mile of San Juan it intersects 
the Pachine, and extends tlirough a shady grove, leaTing which 
it suddenly becomes rocky, and for the rest nf the way winds 
along ravines and overhanging precipices. The situation of 
Ouichioovi is remarkable, being built on an elevated table4and, 
whtdi conslatntse the summit of en abrupt apur of the grsal 
OordiUera, and oyerlooks a broad raage i oountiy to the east 
and south, Tariously diversified by hills, dales, and roUing 
pnuries. Hie site of the town comprises an area of about thirty 

16 
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ucrcs, over whidi tiic houses are scattered without reference to 
order or regularity ; atid the streets are narrow, tortuous, and 
contracted. The inhnl)i{auta, who constitute the remnant of the 
old Mije tril)e, are generally an idle, worthies set, 1ml f rivilizA-d, 
and yx'or amid abundant sources of wealth. Their number 
about 5200, who cultivate the rich valley and bottom-lands to 
gome extent, raising maize, sugar-cane, ixtle, rice, frijoles, and 
plantains. The number of cattle is oomparatiyely small, but 
the inhabitants pride thenuelveB on the potsession of their molee, 
which are aaid to amount to several thoaaaad . The ch ief object 
of initereBt at San Joan QnichiooTi k its veDerable church, which 
is an nnfiniahed stone stmctme, oblong, with broken aidiee, 
roofless, and in rains. Of the date of its fbnndation nothing is 
now known. On one of the old bells, supported bj scaflblding^ 
and bearing the insignia of the Order of Santiago, is the ibOow 
ing inscription : 

PIE PATKR DOMINICE OR A VRO NOBia 
BOQYE OALLARDO— GOVERN AJ>OK. 
A 

im. 

Aay JOBS HABtANO PALAKa 
CUBA T PRE8IDENTK 
fhnflfa Jqahhm BiptitUi ont pio doIml 

A vulgar tradition exists among the natives of Guichic 
with regard to the building of this church, which is said to h >«> 
been erected by Cortes in a single night — who qnarried 
stone, and mixed the mortar with the white of eggs. Bat, as 
the time for its completion was limited to the crow of the co^ 
the greet conqueror broke his contract, and no hand has sirce 
been raised to ondertake what so valiant a man ftiled to aooom- 
plisL 

The veins of iron ore in the immediate vicinity of this place 
are the richest and most extensive known to eodst on Ihe Isth- 
mus. Tin is also found some distance beyond, in the Cerro de 
los Mijes. 

Tlie road sotitli frum San Juan (iuichicovi to the interior 
towns lies through the ffacien<fa of Santtsmna^ across the Mala- 
tengo and Gitone rivers, sometimes passing along precipices of 
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oonsidenible beight, firom-wlioie enmmitB I3ie caps of Ifasahna, 

Petapa, and the dividing ridge between the eastern bonndariee 
of the Istlimus ami Chiapas, are often visible. 

With the exception of Espiritu Sauto, Saijta Mabia Petapa is 
the oldest S])aiii3h settlement on the Isthmii8, and is prettily 
located on a plain, bounded on the north htkI west by an :iui- 
phitheatre of lofty mountains. Tliis town, ^vliif K (iTice conf;iiFUHl 
a popnlati^>n of 5000, and embraced within itii limits both El 
Barrio and Sahto Dominoo, is now reduced to a little more than 
1300, who raise maue, firijoles, indigo, calabashes, Umes, Ac, 
The church, still in a very perfect state, is aaid to be upwards 
of 800 years old. This is a rectangular building, about 200 feet 
hj 50, with a low dome, and constructed after the style of the 
stxtoenih centiuy. It contains a tolerable oigaa and some yeiy 
good palntin among which that of the " Amnmciation'* and 
the ^ Prayer in the Garden" are best Tbe walla are indHferently 
painted in stacoo^ and the images present some rade spedmens 
of cfliring. Within the last half centory, Pefeapa has dwindled 
to an insignificant village ; and a few agrlcnitoral products, and 
some mannfiicttired articles, as sfaoea and bnqksklns, constitute 
the only resources of the peo])le. 

Santo Domin'uo, a mile and u liiUf westerly from PeUipa, ouce 
con8titnte<l a part of the old city ; at present it contains 900 
inhabitants, who anmuiiiy produce a considerable (piantitv of 
vanilla, imli^'-o, and Harpa]>anlla. The chief attractive featurt't* 
of this vicinity are the moiint;iiri caves, which merit some atten- 
tion, from their connection with tlie past history of the indige- 
nous people. The entrance to the principal cave, called that of 
Santo Domingo, is elevated about 700 feet above the base of a 
limestone moimtain, a mfle north from the village^ and is aeoes- 
Bible only by a steep path. The mouth to this cave has an arefa 
spanning 80 feet by 20 in height, -and the plane of its floor cuts 
the hcviaon at an ang^ of thirty degrees, until reaching a depth 
of 100 feet below Hie entrance. At the feot of this slope is a 
magnificent apartment some 800 feet in diameter and 50 in 
height, with its sides ornamented with stalactites and stalagmites 
of etery comoeiTable ferm and variety. The floor is quite level ; 
and at one eitiemity is a apailding pool of dear, cold water. 
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Bejrond this antechamber, the cave estends into the moimtaiD 
far a dktanoe of more than 9000 feet, aometimea expanding into 
large halb, or forming regakr arched paaaage-wayB aererai hun- 
dred feet in length, alteniateljr afloending and deeoending into 

ridges and valleys. On the walk, at the extreme end of the 
cave, are soveml ciicular paiutiugs. rudely executed witli reel 
ochre, uiul ])rolial)lv intended to repiebent the sun and moon. 
There are also be\ erai re|•rc^^entilti^^ns of the huniau hand, done 
in black, luimedialely tVontin^^ these drawing, in the floor of 
the cave, is a small apeitwre through which, l>y means of ropes, 
access is obtained to an apartment beneath. In this are fira^g- 
ments of anow-hcads, human bonea, and antique pottery. 

£l Bakrio dk la Solkdad, on the road to Tehuantepcc, nine 
leagues from Bocii del Monte, and within two miles of Petapa, by 
which it ia separated by a small anojo, contains a mixed popn- 
latton of 1900, oonaisting of Indians and Zambos, who aie chiefly 
agiicnltoristB. The production of sugar, fruits, vanilla, and 
oommon lime constitute their principal occupation. The town 
has one or two small stores, a jnmoc&s, and a weU-buHt dmrch, 
erected in 1884. During the last year, El Bairio lost thirty in^ 
habitants by cholera. In the neighborhood there are one or two 
fine ei»tate8, especially the liancho de CaLderon^ upon which a 
considcialjlc iiuaniity of su^ir-caiie is annually trrown. The 
proprietors of this hacienda are the principal bubincbii men of 
El Ban in. 

InnuiMliately east and soutli of El Barrio are a number of 
small settlements embraced within the limits of the cbtates of 
, Marquesanas : these include La Chivela^ Tarifa^ Santiago^ and 
Agxui Escandida. The hacienda of La Chivda^ situated on the 
plains, at the entrance of the pass of the same name, 7S0 feet 
aboire the Pacific Ocean, and twelve miles sontheasteily from 
El Barrio, has a population of about sevens-five persons, and 
some fifteen or twenty rancbos. As a settlement, it is only im- 
portant as bdng the residence of the chief guairda de ganado of 
the Marquesanas,^ the property of Don Estavan Uaqueo, and 
the principal phice for the sale of cattle belonging to the estate. 

SamUaga^ beautiiully located on a level plain, seven miles 
fmui T a Ohivela, &i d three miles from the Pass of West 
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Piedia Panda, is •mroiiiided by on am^theaibe of biSa, and 
contains a popnlatioii of sixty inhabitantB, who are tbe em$U)yk» 
of the estate. Its elevation is 800 feet above the Pacific, and 
the TFtntf^TO^ grows in great 'abundance all tbronghont its 
▼icmily. 

Tarifhj bnitt on the i^ains of that name, derives some in- 
terest from itB being the point selected by Seilor Muro for the 
wt^t4jni termination ui his 8hi]>-c-unal feeder, which \vii8 to con- 
duct the wftters of the Chicapa and Ostuta ri\ crs along the 
southern blo|je of the Albricia mngc to the siiiiittiit-ievt*! of these 
plains. It is possible that the watoi-s ui the Rio del ( 'orfe might 
he brought to TaritU on a shorter distance, at a niiicii less cost, 
and a more abundant suj)ply obtained, liut little doubt, how- 
ever, exists that from either of these souix?es a sufficiency of wa- 
ter for the sammit-level of a ship-canal, with capacity to pass 
100 ships per day, might be bioo^t. The item of m?f wonld, 
therefore, determine the source and the n nite of the feeder. The 
hacienda contains 18 honses and 100 inhabitants, who are occu- 
pied in taking care of the catde of the estate^ which nnmber, 
including those of Santiago and La Ohivela, upwards of 15,000 
head. 

The Ea&cho of Affua J^amdHoy fom miles from the Portillo 
of Tsri&, and immiediately at the eastern bnae of the Oeno 
Hinoon Ohapa, fonns one c/f the nnmerons settlements belcmging 
to tiie immense estates of Ae Marqnesanas. ThSei point contains 

about a half dozen houses, and some twenty inhabitants: its 

elevation is 300 feet above the PaciHc, in tliis neighbfjrhood is 
a number of indiwi vat^, located on the Arro\ o ile Agua Escon- 
dida, which takes name from the fact that the stream lof»et; 
itself in the sands of the plains — hence the term of concealed 
water." 

San MiouivL Guimalapa is built in the valley of the Chicapa 
Kiver at its confluence with the Monetaoi, five miles easterly 
from the plains of Las Tablas. This town, which is inhabited 
exdnsivcly by Indians of the 2j0qne tribe (of whom only about 
three-fonrtiis speak Spanish), has a population of 460, who are 
chiefly occupied in raising from the manufiictnres of which 
eonsidsiable trade is earned on with Juchitan and Tefauantepec 
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Timber of aU kmcb k pntienkrly abundant about tbia Ticimlgr; 
and there are many v^oable eites fcr mills on the Cfaicapa. 
A aingidar cnalom esiBtB among tbe Zoqne Indiana of 
waking the dead." When one of dieir nomber diea, the 
whole popnlace aaaemble round the body with moaical inatn* 
ments, and an ample supply of aguarHmiB. Thia gathering is 
generally succeeded by a dance and a night's debauch, accom- 
panied by yell.s and sliouts uf the most diabolical cliiiiacter. At 
other times, the pe<:)ple are industrious, and comport themselv<» 
well, producing calabaahee, fruits, wax, tallow, chocolate, and 
ti^ijolt^. 

Between San Miguel and Santa Maria Chinjala]ui tlio road is 
l)erhap8 the most rugged on the Isthmus, and for the greater 
part of the distance (nine leagues) lies through a dense and 
almost impenetrable forest, trayened bj innnmerable small 
Btreama, whieh, during the rainy montha, are so swollen as to 
be impaaaable. In the dry season these are nicely bridged by 
hewn logs placed side by side. At the distance of two loagnnn 
north from San Mignel ia the iSSemo^ of La C^/fwfta, a email 
claater of hnta on a green kn<^ in a aednded vale. Two leagaea 
beyond this ia the beantifal Oerro Jacal de Ocated^ ao called 
from the ooote (or pine) foreat which dovera ita amnmit. From 
this point the Tiew of the country ia magnificent, and the hnea 
of the foliage in the vaUeys beneath anipaaa in licbneaB the 
moat brilliant tinta of oar northern Bidian anmmer. Deaeend- 
ing &om this eminence into a dark and shadowy ravine, studded 
with every conceivable fonn and variety of tree, a ride for a 
league and a half further brintj^r^ you to tlie base of a gentle cerro 
of bright-red clay, upon the sunuuit of which is a ruined ranchu, 
called £X ChocolM^. Leaving this the road becomes l>etter until 
reaching the Rio Milagro within a mile of Santa Makia Chima- 
r.APA. All along this valley the maize and tol)acco plantations 
are very numerous aud productive. Fording the stream, the 
ascent to the puebla, by meaiLB of a foot-path deeply worn in 
tbe limestone rock, of which the whole mountain ia eompoaed, 
ia steep, winding, and slippery. 

The towp IB built with some regularity on an elevated ridge» 
within a mile of the Bio del Ckufte, and oontaina 3 ehnrdiea, 104 
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houBeB, and a popnlatioa of 680, of whom no more than three- 
fi>urtliB speak Spanieh. DiBtaat fiom the ahoreB of the Pacific, 
and approachable only hj a wretched road, the inhabitants have 
eompavatively little social interooniBe with other BetHementB. 
Their piodnctB are neyerthelcBS mach more numerous than those 
of more fevored places, and considerable quantities of orangui^, • 
iiiaizuj tobacco, and i\tle are annually transported by means of 
balsas down the Rio. del Corto, for the enpi-l} ui £1 Euirlu, IV 
tapa, &c. The dexterity witli which the Indians maniige th^e 
baisad {vitQu heavily laden), in |)assiiig over terrible rapids and 
througli narrow passages filk'd with rugged racks, where even u 
canoe could not possibly live, is truly burprisiiig. Hiese rafts 
ai'e rudely constructed from the jonoUy an exceedingly light 
wctod, which grows in great quantities. The river abounds in 
excellent fish, and the inhabitants, whose cattle, from the want 
of grazing lands, are very lintlted, eat scarcely any other animal 
food. The Bcenery on the Kio del Corte ia nneqnalled in beautj, 
and the ahmidance of valnable timber, as the pmc) live^ak, and 
cTprees, invest this part with pecnliar interest, and cannot fiul 
to attract a share of the fntnre timber trade of the Isthmns. 

Of the date of the original settlement of the Chimalapas, noth- 
ing is now preserved, except , a vagne tradition that tiiey were 
built by a remnant of the Zoqne tribe, who escaped fimn the 
malady which depopulated ChimalapQla, a large and thriv in y 
town on the river of tbat name, more than a hundred year^j ago. 
The ruins of this ancient place are still visible within sixteen 
miles of Santa Maria t and as the dead were left unburied, the 
ground is said to be strewn with bones and skulls. This has 
given rise to the belief that the spot is }iaunte<l, and no reward 
would bo deemed sufficiently great to induce the Indians to 
visit it. 

At Santa Maria Ohimalapa there is a family of JUMim^ 
whose appearance forms a striking contrast with the sombre 
color of the Zoqnes. The qnahty of oranges raised here are sn- 
peiior to those of any part of the Isthmos, and oonstitate an 
important part of the trade of the town* • • • « 

Betnming again to the central division of the Isfhrnns, tha 
road fiom £1 Barrio to Tehnantepec takesa duection nearly soath. 
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byway of the CenoGuiovixia, and through t)ie Pass ofQiuchi' 
lona. In aBoendhig to this poit of the diWili ng ridge the road ta 
steep and winding, and on readdng die lammit die dediTitiea 
increase. At tfaia point, bowefet^ the Boenery ia of a ahadowy 
and eylyan eharaeter. To the north are the taUeteda, with 
the glistening dinieh apnea of El Barrio andFetapa ; and to the 
tfoutb, beyond the great chaiD, the plains, dotted with cheerfU 
towns and liadendaay dmnaded in a nualy hace, which aldrta 
the lagoons and marks the bounds of the broad Pacific. De- 
scending by a slippery road, which at some points slo])es at an 
angle of 15*, we reach the estate of &uic'hilona, formerly a lan?e 
and valuable liacienda, but now al andoned, and only used as a 
«toppin«c-])lace for the mule-trains on their way to and from the 
Pacific. Here are extensive corrals and several indip^ vatp. bnt 
the buildingri are almojit rooriefs and in rnins — the pictures of 
desertion and neglect. A league beyond this is the vast ridge of 
the Cordi 1 1 v nt , from which theplains are again clearly perceptible ; 
and not least conspicuous among the objects that arrest the eye, is 
the white dome of the little church at Chihuitan, shining in the 
snn-light above the maeees of foliage which obacnre the village. 
Near here is a branch road leading to San Gnoimfo^ a league 
from the monntain-bases, on the maigm of the Bio Jncfaitan. 
This town, Ibnnded by the Spaniards soon after die Oonqnesfc, 
oentains a popnlation of 500 Zapoteoos, whose chief occupation 
is the raisuig of indigo. With the CKcepdon of its admirable 
situation and healthy climate, the only attraction b the dinich, 
built by the Dominican friars in the sixteenth oentmy. This is 
an oblong edifice, in tlie ^Sfoorish style of architecture, and in 
very good repair, c<>nfiidering the carelessness of tlie nulives and 
the lonj? period of yeare tliat have intervened since its erection. 
Above tlie altar there are i^ome tolerable h/uso relievo carvings 
of tbc patron-saint of the jmebla— -of San l^Iiguol, San Pablo, and 
San Klias. Altogether, the village is neat and picturesque. 
The railroad will probably pass through it or in its vicinity. 

Leading to San Geronimo ia a road from Ghivela Pass, a por- 
tion of which was built by the en^eeia of Don Jos6 de Garay. 
Ia some places this is quite steep, and presents many difficulties 
for wheeled Tehides ; but by blasting at one or two points it may 
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be rendered ahnoet immediately serviceable. All along the line 
through the Pass the scenery is beautifull}" varied, ami within a 
eliurt distance of the plains are several raiaeral springs, wliich 
with so many attractive features, are doubtless destined to he- 
come places ot frequent resort. Indeed, it is not nnlikely that 
, the Springs of Ghivela may become, in the coui-se of time, ah 
w^l Imown and as fasluoaably fi«q[iie&ted as those of Saraioga 
and the WMU Sulphur. After reaching the base of the monnt- 
ains in the vicinity of the Rio Yerde, the rood ftudlj oomM on 
to the plains tlHoiigh Porfefllo la Martar. 

Two nlleB sortlnresfe from San Gmaimo is the neat aettle- 
mmt of Sasto Bomxhoo Ghibi}itah, fhiongh the centre of which 
connea the dear, aUreiy fltaraam of Lob Fenoa. Beyond a pie- 
tureeqiie looatLon and itB beantifiil ehnich, Ghihnitan is an 
unimportant place, nnmbering some 600 iidiabitantB, who are 
remaikabk fat their hospitality ; it is, however, the diosen resort 
of thousands who congregate from all portions of the Isthmus to 
attend a fair annually held there. This generally lasts fur a 
week — during which time the rouds in every direction are 
thronged by the Indians, who huii ilie occasion to expose for 
sale at so grand a market the trifiuig results of their industry. 

Haifa league nearly north from Chihuitan, over a l^eautifully 
level road, on either hand of which are luxuriant Jiedgcs, is the 
extensive sugar-miil and plantation of Santa Ci^uz^ the largest 
in this portion of Mezioo, and tiie property of Don Antonio 
Mass. The machinery used is remarkably imperfect and old- 
fishioned, but tiie estabUahmentis maintained in excellent order, 
and the quality of sugar, rum^ and molasses manu&ctm^d here 
Tery Ifthr. - Tlie roUers and presses are driven by wate^power, 
of wbidi the Bio de ke Perroa fbmisheB an abundant sonree, 
and the refinefy givee employment to mote tbrn 100 men, who 
seem to mdefetand Tory well the prodadioii of sugar. With 
few eaoeptione, this mill supplies nearly the whole aoathera 
division, and indeed a greait portion of the State of Osxaca. 
Daring the year 18tO, the omoont of sugar mannfiMttired at 
Santa Cruz alone, exceeded 160,000 pounds. 

Almost directly south from San Geronimo, at a distance of 
five miles, is the town of Itztaltefso, signifying in lUu Zapo- 
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teoo language <*tihQ Hill of Silt" TIieBiodaloaPfliroBywliicIi 
paaaea to the eaat| in the imnwdlate vkudtfy beoomes.afaiiQil 
entixel/ diy during the ■nmmor mooliha on aooonnl of tbe al»> 
fiorbing nature of tbe soil. Hie town oontains an indutrioiia 

and quiet population of 1600; and the nnmber of vett-bnih 

Louses, cisterns, indigo-vats, and other stone structures, attest 

the vauif^hed thrift and prosperity of tiie place. DiaguuuJly 
opputeitc from Itztaltepec, within half a mile, on the road to 
Juchitau, is the village of El Espinai., with Bome 300 inhabitants, 
wlio cultivate tobacco, indigo, and fruits. An old time- worn 
church id the onij attractiou, and even thie is £wt crumbling to 
decay. 

With the exception of Tehoautepec, Juchecah ia the laigest 
town on the southern diviflion of the IsthnuiB} and ^*f'p^ n 
]x>pulation of nearly GOOO, among whom are many Euoipeana. 
Of the tbondation of thia place little or nothing is now known, 
although tradition impntea to it a veiy great antiqnilj. La 
appearance from ^ plaina on &e north ia that of a laige mtj^ 
and the contraat between llie white of iba bmldinga and Hie de^ 
brilliant hnea of the aummndingfioUage ia pleaaing to the ntmoat 
Somewhat conapicuous, iu the central part <^ the town, ia the 
Parro^uia, built bj the Dominican fiiaia in the early part of 
IdOO : thia ia an antiqne-looking stractnre with arched roof and 
massive walls, supported at the comers by strong buttresses, 
which iue surmounted by columned towers and pinnacles. The 
building is entirely without wiiiduw:3 and the only light admitted 
is thix)ugh a system of Ljup-holes, which seem to indicate thai 
the church was doBigTied as much for defence as for religious 
worship. Tlie chancel consists of massive carvings in gilt, and 
the interior walls arc variously painted in stucco. On each 
aide, above the altar-table, are very well-executed pictures of 
the apostles Peter and Paul, and in the centre is an eicellent 
painting of San Yincente, the patron aaint of the town. The 
whole atracturo is inclosed by a brick wall aeveral feet in 
thickneaa, with high-axched gatewajra opening on the aonth and 
eaat 

Ihe inhabitantB of Jnchitan are charact^iiaed by habita of 
indnatiy, and theur nmnerona mann&ctnrea of hata, ahoea, cotton 
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eloth, hides, bnelwlriiin, mats, haimnocfci, bear ample tostt- 
mony to their mental superiority orer the other Bettiemente of 

the Isthmus. Among the articles raised are maize, indigo, and 
fruits. Ill addition, considerable valuable wood is annually 
gathered, and the inhabitants export large quantities of tailuw 
and guiu-arabic. Altogether, and in spite of many severe ob- 
iitacles imposed by the government, Juchitan is the most indus- 
trious and thiifty to'^Ti on the Pacific plains. Its appearance is 
enlivened by bustling shops, and the streets are more or less 
filled with ponderous carta drawn by oxen, and laden either 
with salt from the lagoons, or goods brought from Guatimala. 

Tbhuaiitiefbc is the second town in the State of Oazaca in 
point of numbers, manufacturing and commercial importsiuse. 
It is situated eleven iniles from the Bay of Yentosa, and about 
the same distance from Salina Oma. It contaiins a population 
of about 18,000 inhabitants, mostlj Indians, some half-breeds, 
and a few Castilians.* The better class are very aristocratic, the 
half-breeds dvll and polite, the poor Indians humble' and thank- 
ful for tlie smallest fkyor. Tehuantepee boasts of sixteen 
churches, among which is the venerable Parroqnia built by Co- 
cijupi, last cacique of tiic Zupotecos, in the year 1530, when it 
was dedicated to the ])urpo6e3 of Christian wui-bliip tiic Do- 
minican friars, to wiium it was left as a legacy by the ill-used 
and dying racique. This church is an extensive rectangular build- 
ing, constructed somewhat Saracenic in its style of architechirc. 
It.s massive walls, arched gateways, and ruined dome, though 
last crumbling to decay, speak in voiceless eloquence of the 
greatness of a people whose dust is mingled with its own. In 
the western end is a laige chapel containing three altars and 
many rich ornaments in silver, with a due proportion of rude 
statuaiy in wood. A doorway on the left leads to a long corri- 
dor, the walls of which are hung with maatj pictures of saints, 
and scenes now long ibigottan. Some of the apartments on thia 
floor are appropriated lor the students of a college established 
in Tehuantepee in 1850, and supported by the fimds of the 



* Thia ijirliiiir^ l>ot![ Sum Blnfl imd Sau i>«bAsiiAO, which are aepantcd irom Tft- 
buantepec by thu tLrai ut that UAme. 



Digitized by Google 



TOWS&, raaDCCHTJS IXBCSIKT, EC 

ifjf tm iamem io , AbtmAj it namberB sixtj etodentB, who are 

taagfat Latin. Fivnch, drawing, and philosophy. AtceDdiiig a 
brf 'ad stainj^^ at the head of which are hMig aisles crossing 
tach uther at right anE^les, and divided into frl<>jHiy little cellB, 
we reach that j^art of the buildinir which was at one time tiie 
l oll Vent "f " Saiilo DoniingT.)," nww vacant, and its arcluTes and 
inniate- long ?ii:ce transferred to the city of Oaxaca. 

The next place of attraction ii the market-place, bounding tho 
northern side a£ fih« jplma or public aqnare. Here is to be seen 
a motley group of wotDfin of all i^poB, sizes, and complexions. 
Indeed, all the marketing boiiMH maj be said to be controlled 
bj tbe weaker sex, wbo tfaroqg flie kog tiled ahed (for mxk it ie 
ool j) by Jnmdrada at aariioat dawa, **y*^™g the edioeB of the 
oveibaDgiDg Ceno dal Xigra with didr ahrill and many chat- 
ter. Here li ever a motley gronp of reDdera and bojen, duly 
beeprinkM witfi hoge, dogs, and donkeys, the ahoiitB, and gronta, 
and barka, and brays ni lAieh ring on the moniing air aU 
through the broad phoa. Here ia a giH vending cheese — 
there a donpUa^ with a calabash of jonquils and poppies — 
tlicre a<^ain a withered old \nth uptana^^ with dislocated 

shoulders and broken ]»ack&, paiiiin<i^ for ;i |purchjiser — another 
witli fiiUas and //V';<'*y a fifth with eliicozapotes and tamarind 
water ; a sixUi with huetki.s and chlh ; a seventh with corn and 
mndilku ; an eighth with came and ajo9f and here and there 
an Indian maid with tabacos and dui<!68. 

The manufactured articles of Tebuan tepee are leather, cotton 
cloth, silken sashes, shoes, hats^ mats, ailvei^ware, saddles, horse- 
appointments, and pottery, besides a eonsiderable qnantity of 
boekskina and 8oap« The town is gorerned by an ayuntamento, 
or town conneily oomposed of the int, seoond, and third otooldltfr, 
wilh an under magistiate eleeted from eaoh of the dzteen dor- 
rtot^ or wards, into whieh the town is divided. The three first- 
named officers hold their oonrts dally in the town-house, and are 
asdsted by a judge <tf Ihe first Instance, in the disposition of 
appeals and the trial of hnger caases. 'the departmeni of Te- 
huantepec is controlled by a governor, who exercises jurisdiction 
over all the alcaldes of all the towns and barrios, and who is 
directly responsible to the State government at Oaxaca. Police 
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duty ifi performed by the Buldiers of the National Guard, whot5e 
quartore oommand the entrance to the plaza. The cleaning of 
atreeta, repairs of payements, <&c., is executed by the prisoners 
m the public jail. Tbte trade with Oaxaca consiats of cochineal, 
cacaO} flah, camaronea^ saddlea^ sfaoeay and leather; with Gnati- 
mala (which la oonin^bandt and conduoted diieflj bj the Juchi- 
teooa), it is moatilj manuiactiired Engliah and IVeneh goods, aa 
calicoea, linen, mnalin, silk and cotton handtechieft. 

The coup SPcbU ftom the aommit of the Oeno del Tigre is 
pleasing and picturesque in the greatest degree. But age, de- 
cay, war, and a hundred untold calamities liavo swept away the 
city's great iic-is, and every tiling now wears the gray and grief- 
worn aspect of olden days. The houses are of massive structure, 
like antique fortresses, and of a style that might have rivalled 
those of more classic lands. Bnt where once was wealth, and 
hope, and comfort, the spider now weaves his web. Westward 
the Tehuaotepec River is visible, clear, and winding through 
many a league, its banks margined with fieida of grain and the 
houses of old ariatocratic landholders. Westward, further still, 
is the mountain of Gni6ngola, with its rnined city, its broken 
ardiea and crambling colmnna. Looking south, lias Yantoia 
and the granite hilla of the Mono dividing it from Salina Gmz. 
niere are plains here, there, and eveiywhere, watered by many 
a stream, clothed with Inzuriant woods, decked with fields, ripe 
and in blossom, and smiling with an eternal spring-like beauty. 
On the opposite shore is San Sebastian and Sau Bias, the pictures 
of quietude, ruin, and decay ; and beneath, noisy men, marching 
soldiers, beseeching beggars, ladened mules, braying asses, and 
dark, voluptuous women. But, besides all these, Tehuantepec 
has her })ublic schools, play -grounds, flower-gardens, and places 
of amusement, stores, cabinet shops, shoemakers' shops, and 
workers in silver, brass, iron, and other metals. There are also 
several hotels mdpoaadeu for the aooommodation of tiaveUars. 

One of the most intereeting featores near Tehuantepec ti 
Mount OmengclOi some five leagues distant in a norUiweateriy . 
direction. This mountain is celebrated for having once been in- 
habited by a very large popnlation, the evidences of which are 
palpable to this day, from the ^mmAnoft of raina whidi are 
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iiuw fouiul ill various ]«art- of it. Amonir the>e is a massive 
wall, said to Ik- -^^vcral leagues in extent, bnilt on tlie verge of 
a precipice, aii<l reachini; across a deep ravine which separates 
Gnicngola the maiti chain. Within the incloenre of this 
wall are the mins of several hooaw built of Binall ledge-stone, 
aad above these a bold, precipitona tpqr ol perfbrated linn- 
stooa. Naar tiie Bnmmit of this, is a cave of small ODtranoe 
and above seventy-five feet deep. From the roof of this cave 
an pendent atalactiteB of a briiliaiit snow-white color. These 
stalactiteB, when struck hj a bard snbetance, make a mnaical 
sonnd simDar to that of an oigan, and are capable of prodadng 
as many diflerent tones. 

A gentleman who explored this cave and the minsi thns de- 
scribes his visit: 

**The general direetioii of the cave b dowmwaid at sn angle of about forty, 
live degrees Ae ftr ae we went there were eevteal large openingBi or looina, 
wHh a level iloor« and paeeagee from one to the other* wying from three lo 
filfiki ftet in diameter. It baa evideofly at aooM period been inhabitedi fbr we 
fouid eevenl pieeea of earthenware, acme qf which were in a perftet etate of 
p re a e rvatioa. At randown we arrived at the top of this precipice of lime- 
stone, and came to a vnHcy running horizontally, one-fourth of a mile wide and 
about'two miles in length, whieh on^led in a deep rocky ravine to the It^ft In 
this vnllev we found a large temple built of Rmall flat stone, soli i tiiroughout, 
nnd ill quite a perfect stale, with the exception of the lirae with vvLich it was 
originally plastered. Time han worn oS the principal part of this. Here we 
eamped for the night upon the top of the temple. Early in the morning 1 
aent tiie guide and * momi* Ibr water, and we eommeaeed oar exploration of 
the valley. 

"Tlie Ibfitt of tUa temple la oblong, 8S feet hi^ at the baee 106 feet long, 
90 feet wide ; at the top^ 75 feet long, and 80 feet broad. Tliere are four ter. 
ncea enrronnding the woik, making each terrace six and a quarter feet high, 

one above the other. There arc steps fronting the vfillev 25 feet long, extend- 
ing to the toj>, !i!so narrow atcp=; at cnch end. The temple is at the side of a 
square inclosure which covers about two acres of ground, and surrounded by 
a wall 8 feet high and 12 feet broad. It is supposed that this structure was 
used for offering up sacrifices. Directly opposite, on the oilier aide of the vol- 
ley, we diaoovered another temple raaembUng thia in fetm and material, but 
mora than one-tUid bifer. TUa had on the top the rahia of eevend hovaea 
boik of briek. Aa fer as we explored in tUe valley we found rafam of 
howMO in every direetiost even ectendiitg iq» on tiie ateep ride of the monnt- 
idn. Thia valley we judged to be 1000 feet above the plain. 
**Being determined to reaeh the annunit, if poaiible, I took water and pro* 
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viaiona for two dtfB, «ad gtartad wMi no one bit the guide to aocomiMnjf me. 
Before we got out of the vall^fl diaeoveKd a lieep of raiiis eovering a qwrter 
of en ecn of groimd, bvt the etohe was ao nradh broken down, that I could 
form no idea of ita original ahape. We proceeded on with mneh diffieulty, 
and at dark anlred nearly at the summit of the monntahif iriiere we made a 
largo fire and camped for the night At sunrise we renewed our attempt to 
reach the highest point, which occupied uh until ten o'clock a. m. This sum- 
mit is crowneii with lofty pine's closely foliaged, that in order to get a 
view of the country heneath, 1 wh** obliged to climb one of the tallest of thf 
trees, which well repaid my efforts. Indeed, it has never been my fortune to 
behold a scene so magniiicenL In the distance was the broad Gulf of Tebuan- 
tepee— the rilver lake of Tde m a fee immenae plainak wilh heio and them a 
■mall angnlar hOlook liaing ont of it like an ialand ftom the aea— 'the waving 
flelda <^ flpeidng grain-*the aUninjf qiirea of the dlatant eflj , ami Che green 
windfaig hedgee wfaieh mark ita anboriMk 

** About mid^j we atarted to retom, retracing our steps by the same path 
nntil reaching the valley where we bore off to the soutli, and came into it again 
Rorae diatance from where we crowwd it on our way up. Here 1 found a large 
imm of ruins, nome ten acre^ in extent, partially inclosed by n wull ten feet 
high and four feet thick. Within this inclosure the ground vt'm paved with 
stones, which are in excellent preservation. In the centre there arc two munu- 
ments, one square and the other round, each about twenty feet in diameter at 
the haae. Theae are broken down to within tenfeet of the pafement, and are 
sonoonded by atepcb * * * Theae mine wliich I have deaeifbed are bnt a 
email portion of iriiateiiat in other parte of lliemonntaln. 

** The Indiana haTO a anperstition that there waa achnreh on the lop of tiiia 
monntain, over the. nine of which the devil is anppoeed to presrae ; and 
when they saw my fire, various speculations and opinions were advanced as to 
the manner his Satanic majesty wf>nld dinpo<?4> of me. Indeed, so current is 
this superstition, that while nmont: flc ruuiH 1 ciHild not get my guide ten steps 
in adv«nce of me, and he even climbed the tree ntt* r me for protection. * ♦ ♦ 
In tiie urchives of Juchilaa Uiere is still a traditioiuiry document which nuikes 
Ae depopuUtaon of Gui^ngola three hundred years ago. How long amerior to 
that period ita woika were eeoatraeted, ia a matter of grave or fondlbl coiw 
jeetnro.'* 

Betwteen the Bonthem flbpe, of the dividing ridge and the 
ocean there are several minor settlements, among which are £a 
CitmsgOy Itaootepee^ OmfUandUo^ MMte^[uiUa^HuiloUpee^Suar 
wanUa/ihy and Zuleta. In addition, there are also the Hnave 
towna of Sam MaUOy Santa MariOf San DicnUSo^ and San 
FkmeUeo^ located on the sandy peninsnht sepaniling the la- 
goona ftom tiie Pacific, all of which have so little of intmating 
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detail tliat one may Ix; readily pardoned for passing them over 
in silence. Hoilotepec, from itg peculiar Bitnatiou, is, however, 
Homewbat of an exception, and ii^ay in time become an import- 
%*t point in the c<tal)liflhment of the proposed railroad. At 
pi •sent it^is an iiieigniticaat village, located on the eattem above 
of the tehaaiitepeo Biv«r» within four milBft of the aeai at the 
baae of a ehaip angnlar ceno, called, in Hie language of the 
Zapoteoos, the **Hill of CiTBtaia,** and whieh givea name to the 
settlement. It oontaine a few Bcatterod'hoiueB and a poi^ula- 
tion of two hnndred and eigliij, wboae only animal stock con- 
sists of dogs, of which there are several hnndred. 

Immediately north and in dose proximity to Ventosa, is a 
hruud rich plaiu, which Jiffers incomparable advantages lor the 
location of a city. Free fn»ni o\ erllow, or the presence of mias- 
matic mai>]ieB, and witli abundant sources of delierbtftil water on 
either bide, it but reasonable to conclude tliaf In tMro many 
years, tlic dense forest which now studs the plain will give place 
to cheertul habitationa, and that where now only is the abode 
of the bu^ and the inaeet, will be haaid the hum and the bustle 
of life's bnsineas. 
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DOCUMENTS, 

(No. 1.) 

Mtmmal iif Jkm Joti de Oaray, soliciting of hit Mu^lmoy, tk» Frm- 
dent of tKe Mme«» Mqmblic, lA« Privilege of opening a CbmminiMa- 
turn hetteeen the AUanUe and Pacific Ocean* through the lethmm ef 
Tehvan tepee, and Decree granting the eame. 

8 1 Your KxceUoney has eamad the Mexican public to look forward 
to the present «pooli aa one of improvement and gigantio advanoement in 
the career of natiraal aggrandizement. 

Ko measure can be more fruitful in prosperous results, none more mem- 
orable or more glorious, than that which shall form a junction between 
the two oceanSi without the neces^ty of doubling that stormy cape which 
forms the sonthemmoet extremity of the American Continent. 

Thonsanda of ships yearly perform this difficult and tedious voyage, 
passing twice through the trofMos, in the midst of innumerable and immi- 
nent dangers. 

The mind is bewildered with the difficulty of embracing, in one com- 
prehensive view, the astonishing oonsequences that would result from a * 
communication between the two oceans, hy mean.*^ of which shi^ sailing 
from Bnrope will save two thousand leagues, md those from Ninth Amer- 
ica three thousand one hundred leagues, in their voyages to the coasts of 
China. What an economy of time and money ! And how far will these 
advantages extend* now that the Unes of steamboats eetaUisbed upon the 
high seas have so prodigiously shortened distances I 

A great revolution will take place in the commercial, and even in the 
political affiurs of all nations, the instant America shall open the passage 
through ai^ of her isthmuses. The epoch which shall see this effected 
will be more memorable than Uiat of the discovery of tins Continent, and 
the name of him to whom the world shall owe thia evmt will be at least 
rts glorious as that of Columbus. 

If your S»)ellency is ambitious of this glory for yoarmlf and your 
oonntiy, yon should now dedicate your a tt ealio n , and the powerful mind 
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with whi*^)! vou arf fn*l.»W'-(i. to ih-- rv -ruttonof the enl^rpri>o cinUtincd 
in tiie pn-M'nt r' {uc^t nt iiion, and lo which is annexed the projecl 1 have 
concoivod !' T fcrniinLj a (-ommunicatiou bc>twe'-n iho two oceans. 

By this yuiir Kxo' llHm.-y will ser that T propose to execut<» this grand 
work in a very »hori tim(\ considering ihe, magnitude of the ent^^rpri-Hir ; 
that 1 ask not the least prcuniary assistance from the govemmeot ; and 
that from the commt-nccmfnt I offer to the national treasury a considi^ra- 
blo rpvi'nue, viz., (tne fourtli of the net profits which mnv arise from th*- 
iiues and imj" --t- tn Ix; rolleeted on the line of the ruuw, and whieh 
dues and impobt* will, after the term of fifty years, belong wholly to the 
Kepublic. 

What 1 ask an indeninitiraiioii <>f expenses is errtainly noL nnich, 
when it is reeollerted that it will b*- necessan,' to form ports, raise fortifi- 
cAtioas and \anous other editiceij, aud op<*n road.s and canals ; and when 
it is borne in mind that the indemnification tl'^-s not consist in any valua- 
ble property of which the government is at present pot^iaessed, but ia 
proj'ertv to which 1 must create u value. 

Sliould the lands of which I solicit a grant come to have a vnliu' liere- 
■after, my (^x'-rtioiis will have caused this effect^ for at the presient day 
they have none whatever. 

The enterprise could n(»t 1m^ undei iakrTi for l«'ss than what I have so- 
licited, becausr the magnitude of tlu- w^i k-- will be buch m probably to 
absorb the resources arising from what 1 ask. 

Your Excellency cannot fail to remark two very sitikwig features in mv 
project. First, the establishment of the lands to be conceded for the en- 
terprise into n ru'utnd territory : this is a pouit worthy of the magnanimi- 
tv of govf mnii nt. and necessary to int«Test all nations, in order that the 
« onimunic:it!(i:i tiiuy not be seized bv any foreign pnw .jj, but be e\ pr pre- 
served as th ' property of the Republic. Secondly, that 1 have not pro- 
posed to open iirunediately a ship canal across the Isthmus ; because I 
have seen this project abandi d in other parts of Central America and 
(' ihimbia. for it had to encounter invincible ditlicuUiea on account of its 
rniignitude. Desirous of cany ing into execution a very gigantic under' 
taking, a les.ser, but still a grand one. ha.s been neglected. 

Convinced that it has been well and truly said that, " B'f jraspintf at 
too much, %ee often lose wlmf is in our power,'' 1 have resolved lo carry the 
latter into effect, without, hi wever, renouncing my hopes of accomplish- 
ing the farmer. Although n t nminumcation by water will not be at- 
ti inptrd for the present, this will infallibly take place when the Isthmus 
shall be well known to all nations as forming a convenient c^tre for car- 
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rjing on the commerce of the whole world ; when the ad?antsge of giv* 
tag to this grand work all the perfection of whieh it b capable shall be 
dulj appreciated ; and when both ddes of the line of transport shall be 
dotted with rich and popnlous dties, as wiU oertsinly happen in a few 
yeaia. 

Let this be enumerated amoi^ the acta of your BnelkBey's pubfie 
life, and your name will not only belong to the gloiy of your eonntry, 
but will be identified with the beat interests <^ niankmdt and immortal- 
ised by the most imperishable of monnments. The whole worid will re- 
ceive incalculable benefits ; and what advantages will not accrue to Amer- 
ica in partKular, when the accomplishnient of this undertaldng diaU make 
her the centre of univeiasl commeroe, giving a vast impulse to the ele- 
ments of her territorial wealth and greatness, dotmant as yet, and inca- 
pable of being devebped from the little interoourBe ahe at present enjoys 
with the splendor and industry of Europe ! 

I beg leaTOysir, to repeat, Aat the mind is bewildered, and loses itself, 
when it attempts to grasp ihe beneficial results that must accrue to Mexi- 
co on the completion of this project, from the facility with which her na- 
tive producta will be eiported, and from her becoming the emporium' of 
the commeroe of the world, as also firom the immense sums arising from 
duties and other oontribution8> psid, not by the inhabitsnts of her soil, but • 
by foreignen, and from the great influx of population and capital to which 
it will inevitably lead. 

May your Excellency, therefore, become lihe author of these great and 
numerous benefits to your conntiy, by adopting the artidea of my memo- 
rial, and tfauB acquire the most memorable and vreQ-founded of titlea to an 
iUustrioBs and patriotic career. 

Jos. DK Oabat. 

Mexico, F^fruory 25, 1842. 



(No. 2.) 

Decree ordering the opening of the ItthmtU, with the Grants therein speci- 
fied ; and CtmimU h^mm th$ Sfiprtm GomnmetU and Jkm Jo»6 d« 
Cfany, 

(stamp.) 

In the City of Mexico^ on the second day of March, in the year one 
thoQssnd eight hundred and forty-three, I, the vndemigDed Notary im- 
tiooal and public, being m the office of the Secreta iy of State liar Fcragn 
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AiBun of the mpraDe Oonnmmt of the natioo, sod in the i i WMCo e o of 
Hm Mid 8eerel»7 oC State, Don Joi6 Hem Boeimegn, also UegkMe 
of tlie Snpreme Court of Justice^ ho aaid : thii hit BzoeUeaej the Pim* 
dent of the Bepohlie, General of Bivwoii, Beoflmeritni of the Conntiy, 
Pon Antonio Lopei de Santa Anne, in the eieieise of the enthoritf ooo- 
ferred upon him bjr the seventh clmiae of the Con?ention of Tieiibaye, 
Bwoni to by the Nation, and by the BepreaentativeB of the aeveral De- 
pertnwnta of the Republic, ma pleaaed to inae^ and canae to be publish- 
ed with dne aokmaity, the foUowing : 

« 

(oioau.) 

" Antonio Lopea de Santa Anna, General of Dtnnon, Benementoa of 
the Country, and Proviaional Pieaident of the Republic of Ifeiioo, to all 
the inhabitanto theteof. 

Shoo Qtt That finn to my poipoae of aggiaadiang the nation and 
of lendeiiag the peofde happy, hanng before me tiie propontionB which 
l>oD Jos4 de Qaray has presented, and considering that no means are ao 
aon and effeotnal lor promoting the national pxosperi^ aa that of making 
the Republic the centre of the commerce and navigatbn of all countries, 
and that this must be the consequence of the establishment of an eaay 
and short mode of tnnspotting e0eeta inm one ocean to the other: As 
nature offera the menus of acoomplishing this, without opposing any great 
obstadea in the way of it, and without the necessity of inoninng any vast 
expenses, in the Isthmus of Tehusntepeo ; inasmuch aa there the ConiiI> 
lera dipa or knrers Hself to aueh a degree that it mn^ almost be said to 
disappear, and that there am two harbors in these porta, one towards 
the north and the oUier towards the south, at a short diatanoe from each 
other, a considerable portion of the space between them being easily 
tranritable by means of a narigable river and lake, and the nature of the 
intermediate aniface being very tavorafaie to canyiiig on the works which 
it may be necessary to undertdu^ aa it abounda m materials for construc- 
tion : And considering that if up to this numient pubKc attention haa not 
been properly called to this enterprise (which alone ia capable of aggnn- 
disog the RepuUfe), it has, peihape, originated m not having duly cal- 
culated the important conaequencea which must reanlt from i^ either I>e- 
cause its execution haa been deemed impossible, or that a prejudice ex- 
isting in favor of makiiig a cut through the Isthmus to jom the two 
oceans, the advantages of a vaQroad or canal deatined for the trsnahip- 
ment of goods, by which the same resulto might be approxinately cb- 
tainndp ban bean entiiely loot aighit of: And ftirthennflie desiring^ if moKu 
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cannot be done, to aceomplidi what k practicable when it w of iiopor- 
tanoe Co the Kc-public and to the worid in general ; and seeking, by pro- 
moting the execution of what is at present attainable, to give an impuhe 
to future attempts on a laiger scale (for the opening of a line of commu- 
mcatioQ, by lending to show that it is not difficult to out aoroaa the con- 
tinent* may hereafter conduce to the nndertaldng of this great work): 
Feeling, besides, that in order to encourage the spirit of speculation, it » 
necessary Co make concessioaB and confer privileges, by which akme en- 
terprise has ever been fosteied, and that this enCerpiise in particular 
the nation vrill obtain revenues with which it cannot reckon at present, 
paid by the commercial interests of other nations, and bnmediately renp 
the advantages which must result from universal intercourse, when its 
soil shall become the emporium of commerce, and, consequently, teem 
with wealth and abundance, when its various products shall become ar* 
tides of ezportalbn: l%er^we, by virtne of the powers and fiiculties 
vested in me by the seventh article of the Convention signed at Taeubaya, 
and sworn to by the Representatives of the Departments, I have deter- 
mined to issue the foUovring : 

(OIORII.) 

Aanoui 1. — A line of communication shall be opened between the 
Pacific and Atlantic Oceans, through the Isthmua of Tehuantepec. 

Aw. 2. — This shall be performed by water, except where it is impne> 
ticable, when railroads and steam-carnages shall be used. 

Axr. 8. — The psasage across ^ Isthmua having been opened, it is 
hereby dechied neutral and common to all nations at peace with the 
Hexiean Kepublic ' 

Any. 4. — The execution of this work shaU be oonfided to Don Jos6 de 
Gamy, to whom is hereby granted an exclusive privilege to this effect 
His obligations and indemnifications shall be as folbw: 

Fnar. — ^Don Jos6 de Oaray shall cause to be made, at hn own ex- 
pense, a survey of the ground and direction whicb the route should follow, 
and ako of the ports wbich may be deemed most commodious. All which 
shall be eoncluded at furthest vrithm the space of eighteen months from 
the date hereof, and the works shall be commenced within the space of 
ten months next hereafter; and, in case this should not be performed 
within the time specified, the exclusive privilege hereby conceded to him 
shall eeoae. 

Sioom — ^The said Don Jos6 de Garay shall cause to be made m the 
porta whicb he shall select all kinds of works that may be necessary for 



Digitized by Google 



266 



APPENDIX. 



shelter and utility. Hp ««hall idus,nuct in *';icl\ of them fortrfss^^s and 
warehonsts ; he *?hall carry into r'fT*'et the line of communication between 
the two ports by moans of water-carriage ur railroads, in both cases bv 
means of Mpnm ; and lie shall establish as luany steamboats and trains of 
Hteam-carsi as shall l>e deemed necessary. 

Third. — The gnintee shall pay at a just valuation for any private prop- 
erty throui^li \vhi<-h the rout^ shall pass; but he shall not occupy, on ;ic 
count of public utility, more than a quarter of a leagrie on either side oi 
the line, which is all he c^n require tlie proprietors to sell. 

Art. 5. — The inUemuiGcaUons which nre hereby accorded to tho 
irrantee, and to those who may ucfjuirc his right-s, ctr any pari thtre.>f, 
ar*' the followipL,' : He shall have tho. rii;ht of collecting the passage du»*s 
for the term of fiftv years, at the exjjiratioii of which time they shiill re- 
vert to the Government of the liepublic ; and for sixty yefirs the exclu 
.sive privilege of carrying*" on the transport by steam-vessel> and railroad- 
can*, with the right of determioiug an equitable rate of freight. Rut he 
«.hall give to the Gnvemment, from the time that the line of communic<a 
{ion shrdl be ojiened for the transport of effects, the fourth part of the 
net produce of the receipts for this purpose, deducting the expenses of 
administration, preservation, nnd repair tiiereof. The Government shall 
also give a fourth part of the net profits to the Negotiation durin::; a like 
term of fifty years, when it shall < nter into pos-scssion of its befor»'-rnerv 
tinned ri/hts over the line of communication. The Government mid the 
\ei;otiation may each nam^* their ac^^ents to looli into the receipts and 
« xpenditures, during the whole of the tiniL* that each respectively shall 
be entitled to the before-nicTitioiied fourth part of tlie profits. All the 
unoccupied limds for a disUwice of ten leagues on either side of the line 
of communication are hereby conceded in fee sunpie to the Negotia- 
tion. 

.\Kr. 6. — All foreigners are permitted to acquire real property, and to 
exerci.so any trade or calling, not even excepting that of mining, within 
the distance of fifty leay:ues on either side of the line of transit. That 
territory shall he the country of all who may come to establish them- 
M'lves there, subject. ht»wever, to the laws of ilie Republic. 

Akt. v.— The Government engages to give to the Negotiation every 
protection and assistance, as well for eftecting the survey as for canying 
on the works, but the remuneration of the servict^-s (^f the inhabitants of 
these parts shall be at the expense of the Negotiation. The Govern- 
ment also encraL^es not to imp kc any contributions or taxes upon travel- 
lers or effects m tramUu, until the expiration ot the aforesaid term of 
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fifty yean» an^ not to levy upon the Negotiation or ita fnnda any im- 
posts or forced loana. » 

Art. 8. — ^The Government ahall have the right of appdntiiig the eus^ 
tom-hottse officers which, it may aee fit» m the ports and m any other 
points it may choose on the line of commnnication ; hat only for the 
purpose of recovering the duties of unportation and exportation upon 
articles which do not oome and go merdy for the purposes of transport, 
and for preventing smuggling ; and in no case shall they interfoe in the 
collection of transport due% nor in the collection of fra^hts, %htenige, 
or tonn^^ or of any other class of dues ; for none shall he payable by 
vessels loading or unloading for the tranaport of effects as long as the 
coBsaiunication shall hehmg to the Negotiation. The measures which 
the Oovenunent shaU take for the prevention of smuggling shaU be such 
as to cause no enbaxrassment or deky in the transport of effects across 
the Isthmusp and particular regubtioos will be adapted and issued to 
thisefibet 

Abt. 9. — ^When the works shall he completed^ they shaD be examined 
by two surv^ors» one to be named by the Government and the other 
by the Negotiation* in order that thcj may declare whether it has ful- 
filled the terms of the contract; and, m case these shall disagree, they 
shaU nominate an umpire* who shall have the casting vote ; but no land 
of question or diffieience shall prevent the line of communication innn 
coming into operation as soon aa it shall be ready ; and the NegotiatioQ 
is always bound to fulfil the contract in every particular. 

Airr. 10.— In ease it should hereafter he found pcaoticable to join the 
two seas by a cut* and that propositions to this effect shaU be made by 
any mdividual or any company, they shall not be during the 

peviod of £tt} years, for which the privilege is granted to Don JesA de 
Gamy* without his previoas consent* or that of those who may have ac- 
quired his rights. 

Abt. ll.'-^The contract between the Government and Don Jose de 
Garay ahall be drawn out in writmg* according to the tenor of the ar- 
ticles foiming the basiB of this decree* with all the formalities required 
by law. 

Ilierefoie I eommand that it be printed* pubfished* and cnreulaAed* and 
duly carried into efleet. Given at the Palace of the National Govern- 
ment this lit day of Maieh* 1842. 

Anovio Iiopn ra Bamta Awa. 

Josi Mabia Booambora. 



Digitized by Google 



t 



268 APFKKDIX 

(OOKTIIIUATIOM.) 

*'ThRt for th6 fnlfihnent of tlie praeoding deeiee, and in aoootdanw 
with thtt enaclmento of ihe Supreme Gonenunenti it m detenniiied to 
dnw up and ezeovte tfao title deeds to which ifc ttkn, eflfecting them m 
the bert and nu»t Unding form ; mad, theiefon^ he deolaraa that in the 
name and with the power of the Supreme Govenmient folly pnd ex- 
traoidinarity anthoriaed hj the before-mentioned aerenth ebnae, and hj 
He eapeeial teaor, he gnmte to Don Joa6 de»Ganj the ezelaire power 
of open i ng and eonatmeting in the lathmna of Tehnantepee a eommvin- 
cation bekween the Pacific and Athmtio oceans, with the oUigatioiM, 
rights* and advantages contained m the piemserted decree dated the 1st 
inatant» eoooeding to him in full i%ht of property sad dominion all the 
waste Uads in the Isthmns within ten leagues on either ode of the pro- 
jected commnniGatnn, giantug him also the same right poasessed hy 
the nation of making use of the private property for objects of pnldie 
utility* that he may acquire the grounds neoessazy for the tnnsitt in- 
cluding a space of one fourth of a league on either side, with due and 
previous remuaeration to the proprietois aeoording to valuation, and 
without regard to the inofoaaed value which the grounds nuy afterwards 
acquire in consequence of the projected woriu and the ezpenaes menrred 
fay the portiea effiBCtmg the oommunicalion; and under no excuse what- 
ever will the Qovemment lay any tax or impoat upon any of the artioles 
passtog through the Isthmus during the period m which the pri^irietora 
of the transit shall have the'exeluaive enjoyment of its proceeda, aa well 
as the regulation of its tariff rates, ss mentioned in the seventh and eightii 
clauses. That in the name of the Supreme Government, and under the 
most ademn protests, he declares and promises that all and every one of 
the cooeenions mentioned in the preinserted decree shall be honorably 
fulfilled, now and at all thnee, ple(%iiig the honor and public tiith of the 
nation to mamtahi the projector, 000 Jo86 de Garay, as well as any pri- 
veto individual or company suoceedmg or repreaenting bun, either na- 
tives or foieignen, m the undisturbed enjoyment of aU the concessions 
granted, holding the National Admmistrotion respooaible for any acta of 
its own or ita agents, wbieh, from want of proper fulfiifanent of the cove> 
nant, might injure the interest of the proprietors--aO, of oourse, subject 
to the exact tenor of the inserted decree. And Don Joe6 de Oaiay be- 
mg «ls» present, and whom I hereby certify I know, said that he .had 
accepted, and agam accepts, the abore-mentioiied ttmtraet, and aolemoly 
submitted to aU and every one of the conditions therein eqir eaoe d , ao- 
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cording to the tenor of ihe prnnserted decree of tihe Sapieme 6o?em- 
ment ; and he wSln^ty conieBte to forfeit the privQegeB granted to lum, 
and whatever snins he or those who might soeeeed him should have ad* 
. vanced, if hj any unforeseen event the Ime of communication ahaU not 
be estabfiahed ; and he is also wUling that the enterpriae ahould be held, 
bound to fulfil all that ia here agned upon.' And hia ESxcellency the 
authorized Ifiniater of State, and the same Don Joa^ de Oaray, in their 
reapective capacitiea, renounce any hiwa in their favor, and hold thia aa 
the most binding obligation, accepting and taking for granted any addi- 
tional dauae' which might make it atiU more ao. » 

It waa ao declared and signed by hia Excellency the Mtotater, and alao 
by Don Jos6 de Garay, and witnessed by Don Ifanuel Msidariaga, Don 
llanud Rojo, and Don Joa6 Mendoaa of thia city : which I certify. 

J. M. DE BOCAKKGHA, 
J08& D£ GaRAY. 

Fravoibco i« Hadaxzaga, 

2Vokay PvbUe and yaHonaL 

Etagrasaed duplicate, at the request of Sefior Garay, this 19th day of 
December, one thousand tight hundred and forty-three, in aeven aheeta, 
the fiiet bearing the fiiat stamp and the other the fourth. 

CSometad, the aame partiea being wit n esa ea , which I oertify. 

(Signed) Frahouoo db M adabxaoa, 

yoteay PvAHe and Natkmal, 



(No. 3.) 

Communication fwm Don Jose de Garmf to his Esecellency tkt Mimtlet 
of Foreign Affaxn and Home Department, shomng the progreu tf iht 
WKrk exploration in the Igihmus, and soliciting to h9 put m pomt-i 
non of tke VHUte lands grarUed to him by the decree, dattd Ui^ Ist 
March, 1842, the Suprme dhtemmmt Ma^ pleased aim to dtdare 
included in them all the e mm t tioiu prmoudjf made ^ oiiy part of the 
taid grounds mh)ickmajfkn$ bm/bir^kiiadii^wmgwmBt^^partiet 
not^JUMag thmr 4(mirmtt, 

Most Excklll.vt Sir — I, Don Jos6 de Garay, projector of the line of 
coramuiiicution between the two scajs intended to be established in the 
Isthmus of Ti huantepec, with due respect beg to submit to your Excel- 
lency, that in tlie fuiliimeni of my engagementa to execute that under- 
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takiog, and in Hccontonce with that which I made in the &st part of 
Article 4 of the decree of the Ut ICafoh, 1849, wice then committed to 
writing, I appointed, and provided with mrj neeowaiy meana the Con- 
misBioaas who inrntigated the locality, withoat iparing either labor or 
• v^etise, which latter amoontt already to a eonuderable anm. The re- 
tfttlta of this inyestigatioo are perfeedy aatisfaotoiy, as jour Bzeellency 
will lee in the accompanying copy of the note which the Secretary of 
the Coouninion addreaMd to me priTutely from the Venta de Chicapa 
on the 11th January last. The poaiibUity of opening the projected eom- 
mnnicatioii is by these proeeedings ascertained, a fact which cannot but 
be highly gratifying to the Snpreme Government, so deeply mterested 
in the ezectttioa of a worii of the greatest importanoe to the aggnmdbe- 
raent of the RepnUic. Hy first engagement is, therefore^ fulfilled. To 
fulfil the second, which must begin by marking oat and opening the line 
of Gommmitcation, levelling the groond, giving a diffiareot ooorse to riv- 
era, hikes, and creeks, and perfotming whatever is needfol to realiae the 
undertakiiig, the Snpreme Oovenmient ought without deby to direct the 
civil authorities to plaee at my disposal the lands through which the road 
mmi pas», from the bar of San Frandsco m the south to that of the 
CoataooalcoB in the north, as wdl as of the uncultivated or 
kmds mentioned m the 5th Article of the ssid decree. This hut clause 
is essential to the reaUntkm of the third part of the 4th Article, sbee, 
without being able to commence immediate operatioDS on hills, pkios, 
and riven, it wiU be mipossible to fulfil the second part of my duties rel- 
ative to the elocution of the works. 

The Snpreme Government has seen the seal with which I have at- 
tended to my engagements m the very fact of the mvestigations for which 
eighteen months were allowed having been peiformed m nine, notwith* 
standing the difficulties and drawbacks which the CSomnassioii had to 
encounter. It is the same s^t of activity and aolioitade that urges me 
to make the above demand, espeeiaUy as if, from want of the necessary 
orde», the Comanssbn be needlessly detuned s month loqger, my ex- 
penses will be materially increased. Acooirding, then, to the above state- 
• meat, and to the chims which my agreement gives me, I beg that the 
Hupreme Government may be pleased to issue orders to put me in pos« 
aeseion of the territory through which the works must be carried on, as 
well as for the fulfilment of the 7th Article of the above-mentioned de> 
croe of the 1st of March. I must, besides, call the attention of the Su- 
preme Government to the circumstance that various portions of land on 
both shores of the River Coatsacoaloos, thruugh which the line of oom- 
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municatioii must pass, having been granted to colonists, it is n itural that 
they will allege their rights as proprietors againssL itiuse 1 have ;UHjuir<-d 
by my engagements. These colonists, liovvever, huvhig ueither cultiva- 
ted nor peopled the lands which had been ceded to them for such pur- 
poses, have, according to the laws of the country, lost their right to the 
j)ioperty — a fact wliich I request the Supreme Government, in justice to 
myself, will fuake public by a decree, lest I be inToWed in dispuU;^ and 
litigaUons after the outlay of large sums. 

Jos. DB Garav. 

Miztoo, Fkknuary 0, 1848. 
To BIB ExcBLLBNor THE MnnBTBB fOK FoBuaR Aaaxbs. 



(No. 4.) 

Official communication from his ExceUmey ihe Minister of Fonign Af- 
fnr» to Don Josi de Guraij, inclosing a copy of the ortUn ffiven to the 
Governors of Oaxaca and Vera Qruz, to place the untenanted kmde at 
his disposal, and that every meaewre be taken to prevent hie agfente from 
tvffering <my obetaele in their cpere^one, 

Omom or Fobkon Aff aibs. 

Sir— I sulijoin a copy of the communications addrei^ed this day to 
theii- Excelleacieii, the Governors of the Departments of Oaxaca and Vera 
Cruz ! *' Most Excellent Sir — On the first of May of last year, the Pro- 
visional PjC'sident publislied a decree granting to Don Joso de Garay an 
exclusive privilege to open a communication between the Pacific and At- 
lantic Oceans, in the Isthmus of Tehuantepec ; ceding to him, by ArticU- 
the 5th, the posse;^bion of the untenanted lands that lay within ten leagues 
on each side of the projected road, and promising, by Article 7th, to ren- 
der him every assistance in carrying on both the survey and the wurks. 
Tlie survey is so far advanced as to allow the commencement of the 
works and other operations, without wluch a project of such magnitude 
would be thrown into jeopardy, greatly to the detriment of the Refiublic. 
His Excellency the Provisional President, having present these considera- 
tions, and others which sprinrr from the same decree, and wishing to ren- 
der effectual the solemn promises made, hsia been j)leased to direct me to 
inform your Excellency of the above, that your Excellency may give the 
necessary orders for the fulfilment of the 6th Article of the decree, by 
■which Don Jose de Garay is to be put in possession of the uuteoauted 
lands that He within ten leagues of both sides of the line of road, request* 
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xng, at the same time, that your Excellency will do all in your power not 
only to render effective the grant of lands as far as your Department is 
<:oncemed, but also to give the assistance and protection promised by the 
Supreme Guverament to Don JosA de Garay, so as to remove every ob- 
stacle likely to prevent or retard the execution of the plan. 

" It is essential that the Comniia«onera and other agents employed in 
the opcnmg i.f this road, which must extend from tho bar of the Coatxa- 
coaluos on the north to that of San Francisco on the south, should be pro- 
tected against every thing that may prevent the performance of their du- 
ties, and in case any claims to ownership of lands should be jnii forth by 
private individuals, your Excellency will regiUate your proceedings iu - 
cording to the obligation wliich the 4th Article of tlk^ decree impost-s 
upon Don Jose de Garay. Full liberty mu.st also be allowed him to 
give a different course to the River Coatzacoaleos and its tributaries, or 
any otlu r rivers, lakes, or creeks, to clear their borders, and uhe the tim- 
ber when not required to be f»'lled on private ground. 

"To know how far it will be neceshury to make use of private prop- 
erty, as well as to mark out the limits of the grant of territory awarded 
to Don Jo-e de Garav in the above-mentioned decree, that trentleman is 
uuthorized to appoint land surveyors, who will be subject to no control 
but that of the officer whom your Excellency may be pletbied to appoint, 
and intrust with in.>tructions agre€»bly to this order, and the attendance 
of the adjoining land-owners, whose measurement will li\ and determine 
his right of claim to possession. In case anv proprietor of land refuses 
to give up his property in conformity ■with tins deLiv. :i v ^nation will 
immediately be set on foot, and according to it the land purchased for 
the undertaking. 

" The greatness of this enterpnse merits every effort to promote its 
realization ; and it is with this object that I have the honor to transmit 
this communication from his Kxcellenoy, the Provisional President, avail- 
ing myself of the opportunity to assure your £xcelleDcy of my deep re- 
spect and consideration." • 

God and Liberty, Mexico, 9 February, 1848. 
Sefior Don Jos^ de Garay. 
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(No. 5.) 

Ihatte hy which the Oovemment declares that all the Lands granted pre- 
vious to the Decree of thr, \st 3farrJi, both to N'alives and Fardipins. 
and tvhich are neither tenanted itor ciUtivatedf bel<n^ to Don Josi de 

Goaray, 

OrFicK or Foreign AFFAisa. 

To their Kici«Ui«fj<i% the QoTctiMra of Oaxaca and Vera Cms. 

(Oorr.) Hik Kaoeltoifly, the l^nwUmal VimdsiA, has been pleaeod 
to pablidi the foiknniig deoree: 

NmoIm Btavo, Oeaetal of Biviaioii, Benemeritas of the Oonntiy, end 
Pkofiaiooal Pkreadent of the Eepublie of Mexioob to all the mhabitanta be 
it known: That a grant having been mode in famr of the undertaking 
to open a eomnranieation between the two oceanfl; throogh the lathmm 
of Tehuantepee, of the untenanted lands lying within ten leagoea on both 
adea of the line of eommnnieation* whieb, aocorduig to the aarreya al- 
ready made, mvat pass through the Biver Coatmeoolooa, and» wiahmg to 
remore every obstacle whieb might prerent or retard the reafiaatkRi of 
the nndertahmg, I have deemed it neceeeaiy, in right of the fiKoltieB 
which the 7th Article of the Convention eigned at Taenbaya* and awom 
to by the EepreeentatiTea of the vaiioiu Departmental awards to the 8a- 
preme Oovenuuent» to declare the following: 

AH the giants of land made either to natives or foieignen previons to 
^ decree of the 1st March, 1842, from among the imteoanted Isnda 
mentioned in the 8d Article of the said decree, and which actoally re- 
main nninhabited and nnenltivated, are comprehended in the eoncessioBS 
made in behalf of the nnd^rtaldngfor the oommuoication of the two seas; 
therefore I do older this to be printed, published, and drcnkted, for the 
purpose of being ftdfiUed. 

Palace of the Government of Mexico, February 9, 1 843. 

Nicolas Bravo. 

J. M. de Oocanegra, Minister for Foreign Affairs. 

A true copy of the ori^nal document transmitted to the Governors o( 
Vera Cruz and Oaxaca, which I mclose to you for your inteUigence. 

God and Liberty, Mexioo^ February 9, 1848. 

18 . 
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Dtcrte ordering 300 Convicts to be pkmd under i/ie direction <^J}onJoti 
de Garatf, to work in the pngected CamL 

Offtoi of FomoN Affairs. 
Hm ExceOeoey the Prendent baa been pleaed to ime the foUowing 

decree: 

" Antoiuo Lopez de SMita Anna, General of Diyision, Be&emeritus of 
the Country, and ProvioMial President of the RepuUie of Mexico, to all 
the inhabitants be it kiiowii i That whereas the survey of the lathmaa of 
TebwMt^ec has bin ttOBcluded, and tha vraiks to open a MonBimicaF- 
tion between the two oeeilia abovi to be begM» and it being my wish to 
aMBt the director by every wmm in tba power of the Sapreme Oor- 
flfiHMBt» I, by viitM of tbo pnmgatiici aDowed ma by the oatwai, da> 
tree as foUows : 

** An. 1. — A convict station shall be eatabiwhad. with SOO aonfiela» to 
be employed in the worka of the caoal. 

Awr. 3. — The judicial authoctfea of Vera Crui; and Oaxaca shaU ae^l 
to the aaid station all eraBinala aw rt a n a ed to poblie worio^ oUU the am* 
ber be complr-ted. 

"Ajo. — The director of the undertaking will clotiia and vialnl 
tiiose 300 convicts, and pfOfida tham with tools on his own account 

" Art. 4. — The troops necessary to gnard the statioa shall ba pro* 
vided by the military force of the Department where the aaid staCiaBB^ 
be established, and paid bf the director of the undertaking." 

And that this decree flMj be hnowm cirenhited, «id ftilfiUed* I hanlif 
Older it to be printed. 

. NatioMl Pelaee of T^beya^ Oetobar 4, 1848. 

Antokio Lopbs nn Saira Avva. 

J. M. de Boeanqgia, Minialer for Foreign Aflbiia. 

I have the honor to oomrannioate thia deoree.to 7011 lior yonr nforaui* 
tion and goidaaoe. 

Qod ami liberty, Menoo^ Ootober 8» 1648. 

BooAnaiLA. 

Sefior Don Jos6 de Garay. 



Jk$m gnmUmg to Don JoU d€ Ovtrn^ term cf a yaor, mm i mf §a 
X the eitoen Francisco de Madahaga, Public Notary of this CapitoU 
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do liereby certify and bear wiUiess that a decree, signed by his Excellen- 
cy the Minister for Foreign Affairs, Don Jos6 Maria Bocanegra, was pre- 
sented to me bj order of Sefior Uoa Joe^ de Garaj, which is exactly as 
follows : 

(«DPRSM£ OBOKR.) 

OvnOB QW FOBKtOS AffVAlBfl. 

Sn— IffiB Rioellency the Pro rf d ent itUmm, whom I acqnamted 
with your request that the period pieaerihed m Ihe deeiee of Mweh, 
1842, lor the coouiiflDfsemeiit of ihe wnls in the lethmne of Tehnente- 
pec, sbonld be poel|K)iied for the tena of e year, has been pkased to de- 
tanune in Oooneil, this day, that the same shall be granted. 

Qod sod liberty, Mexico, December 38, 1848. 

Selior Don Jo%& de Oaisy. 

This copy of the sapreme order agrees with the original, whleh I ha?e 
returned to the person who, in the name of Don Jo66 de Garay, present- 
ed it to me, which I hereby witness. And that it may be known to all 
whom it may concern, I give this in the city of Mexico, on the 29th De- 
cember, 1843. 

Witn$9seis.~—Don Manuel Madariaga, 
Don Manuel Rojo, 
Don Jos^ Meodoza. 
(Signed) F^noibco de Maoariaoa, 

PuMk Notary, 



Etinxt from a Detm QfmnX Jhm Joti Manmo d» Saku, ol tk$ 
tim mrtUing St^pnm J&Mevltse Pmttr, md dtOed al ik$ PoXmBt ^ 
th€ NaHoml C fomnment, Mmeo, 6th NwmJbery 1848. 

Article 1. — The decree of Ist March, 1842, of the Profisionsl QoT> 
erament, which concedes to Don Jos6 de Garay the exclusiTe privilege 
of opennig a line of communicntion across the Isthmns of Tehuantepee, 
SO as to connect the Atlantic and Paoifie Oceans, is hereby confirmed. 

Art. 2. — ^The decree of 9 th Febmary, which grants to the projector 
afl the waste lands within ten leagnee oa either side of the line of the 
einal, is hereby confirmed. 

Avr. 3. — The decree of 6th October, 1843, which establishes * eon- 
vict station to anist m the works to be canied on by the enterprise for 
eflGBeting n eommmioation between the two ooeam^ is hereby oonfirmed. 
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wkh tke iiader>taodiiig tiuu it ts not to be conaidered oUigatoiy that the 
piveiMi Mmber of convicts shall be 300. 

AjtT. 4. — The term for the commencement of the worin alloired to 
Don Jose de Garsv shall be further extended for two yean Siore^ to be 
reckoned from the date of the publication of this decrei * 

Art. 5. — The rates for lighthouses, pilotage, and for the **— »H1i"T"lm 
of letters shall be fixed bj • tpeaal law, aaakigoaa to the pnimoiia of 
that of 1st March, 1842. 

Art. 6. — A compensation for all lands belongmg to individuals, OQOI- 
munities, or corporations, which maj be found within the ten leagues on 
either side of the transit, shall be made to the cnterpriae in other waste 
lands it shall select in districts nearest to the Isthmus. 

Abt. T. — All colonists making settlements under the enterprise to ear- 
ly out the project, shall be exempt from military service for the term 
of tweotj jearm ezceptiiig only in the case of a foreigii inraaioa of the 
isthmus. 

Art. 8. — They shall Ix' similarly exempt, for the same period, from 
all cooiributions not in the oature of municipal taxes. 

Art. 9. — All implements intended for agricultural purposes, and in- 
atniments for the arts, shall be exempt from all duty for a similar term. 

Art. 10. — All articles of subsistence, clothing, furniture, and other 
things useful for the construction and embellishment of houses, shall be 
exempt from all duties for the term of six years, to be computed horn 
the establishment of the colony ; but in case such articles should he in* 
tended for consumption in the interior, then they shall be fttbject to the 
general exkting laws of the Republic. 

Art. 11. — ^All articles intended for the construction and repair of the 
fine of commtmication shall be admitted free of duty, it being leqnired, 
however, that they shall \ye subject to n previous examination. 

Anr. 12. — No colonists shall be allowed to settle who are at the time 
dtiaeiM of a State at war with the Republic. 

Art. 1M. — It shall be an express condition in all contracts with colo- 
iusta» that they shall renounce the privileges of their original domicil so 
long as they reside in the country, subjoctitiir themselves to all the exist* 
mg e ri ftni* ! r^^lations which are not in conflict with the present law. 

j^jnf^ 14.— The enterprise shall submit for the approval of Oovcmment 
all eontracta which it ahall make for the mtroduotion of families and la> 



' *It Is prapv hsn le otearvs disk tlie works on tlis Isthmus wcro commaiiosd wHbr 
in tfastlBMprsMribsdhj the dssns, and liavs since been oootiniMd. - 
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borers, and it shall keep a public :md authentic register of ail its transac- 
tions in respect to all matters of colonization. 

Art. 15. — The waters of all rivera and streams which empty into the 
canal, and serve to feed it, sliall not be disturbed nor turned away in any 
part of their course, nor in their sources, so a.s to deprive the enterprise 
of the use of them. In case any person has a right to the use of the said 
waters at the present time, the enterprise bhall indemnify such parties in 
I lie manner prescribed by the existing laws which r^ulate the appropria- 
tion of private property for public uses. 



dOth CONGRBSB, [SENATE.] MiSCELLAllBOim. 

2d Smion, Ho, 50. 

PETmOK OF P. A. HARGOUS, 

Cjfirmff to the eontideraiiim of Cfongmt the odwmtagtt €f a MaUroad 
aerm ike Jtthmus <if T€hmniq^ and projfhuf tkat Oongrett, befbrt 
Ut final action on the tubftet, wUl aUom tim fiir takAHMt^ the faicU 

[FsBftUABr 6, 1849. — Ordered U> he printed.^ 

To the Honorable the Scnau- and House of Representati?e8 of the United 
States in Congress assembled : 

The petition of Peter A. Hargous, of the city of New York, tor him.self 
and in behalf of others interested wjth him, respectfully represent^, that 
they are invested with full authority from the Mi'xicnn Ilepublic, under 
the most solemn giiarantees from that Government, to open a communica- 
tion between the Gulf id Mexico and the Pacific Ocean, acrofls the Isth- 
mus of Tehuantepec. 

Your petitioner respectfully represent the following facts, which he 
has derived from the authentic and published report of the engineer who 
made the snrveyB in relation to this route, in order that your honorable 
body may poeaeas all the neceMuy infonuatioD on this highly unportant 
tiibject. 

The grant from the Mexkao Go?eiiiiiieDt» by which the privilege is se- 
cured to your petitioner of openmg a communication across the Isthmus, 
is of the most Uberal character, and offers the strongest inducements for 
mdertaking the entei^rise. The privileges of the grant are secured to 
your petitioner and those assodaled with him for the period of fifty years ; 
and during this time the QoTemment of Mexitio has pledged itself "not 
to impose any oontribntiotti or taxes upon trnvelkn or thefar effBots in 
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1 1 ■■■■til, and noi to levy any impotti or foreed km on the gnotoeft.** 
Hie gnnt aho eeeuret the ngfal to "ell foreigners to aeqinre reel proper^ 
ty, and to emeiM eiiy tnule or celiiiig^ not even excepting that of mining, 
within tiie diitanoe of fifty leagnei on aither ade of the line of tMnait" 

Finally, "in the name of the Sapieme Qovenunant. and vnder die moat 
aofemn ammanuija, it ii decfaned and pradaed thnt all and ewrj one of 
the eeneeaakma mentioned ahall behonowMy fidfiaednoyendetelltimea, 
pleiigpng the honor and pnUie fiutk ol the nolkin to maintain the pioiee- 
tor, Don Joa6 de Gany, aa wdl aa any pmate individiMl or eompany aoo- 
eeeding or repreaentiiig him, either nativea or foreSgne w , in the nndiatoib- 
ed eojoyment of all the eonoeaaionB granted, holdiog the national admm- 
titration leaponaible for any acta of its own or its agenta, which, from want 
of proper fnlfilment of the coreaant, might injure the mteieale of the pro* 
prietor." 

Under this grant topographical, geological, and hydrographieal anrreys 
of thelineof neommwniiwlion acrom the Isthmns heTo been made. They 
were made under the direetion of ISx, Moro, an ItaEan engineer of high 
diBtinetaco, aaasted by two other acientific gentlemen. "The entne Sne 
of eoimtiy waa carefnUy annreyed and mapped; the £ue of the hnd, ita 
prodoetiona and eapabOities, were exammed with nntinng p^Bevennce,'* 
and 8 very fell report waa anbaeqneatly dmwn up, which has been pnV 
liahed, with accompany'ing maps; all <^ which are now in the poaa eani on 
of your petitionflr. 

'*Fram theae anrreya it is eataMiBhed that the entire diatanee from een 
to aea ia 185 milea in e atiaight line^ and preaenta a wide plain from the 
BMmih of the Coataacoaleoa to the poK of the Meaa de Taiifiv a taUe or 
elevated plain on the line of the Andea, which naea to the height of 650 
ibet above the level of the aea, and at the dktanoe of 5 mileB again de- 
aeenda to a pbm which reaehea the Pacific. Hie aanmat level to be over> 
come ia only 050 feet; 80 milea of the Biver Coataacoaleoa are navigable 
for abipa of the laigeat dae^ and 15 miks bej^nd thia for fe w ela of light 
draught, leaving only about 115 milea of laalroad to be made. It wodd 
occupy too much apace to envmerato all the details of theae mureys, and 
which go to ahow ao atrongly how easily a raiboad can be eonatncted 
aeromthelBthmnaof Tehnantepee. It ia aoiBeient to any that the ahao- 
lote pnwtNability baa been clearly aaeertamed.*' 

In oAer ve^eela it aflfards great ftflilitiee for eonatniotion. "The en- 
tir« course of the Contaeoelooa ia boonded by foreatab which can aupply 
immense quantities of the proper Idnd of tbnbar anitaUe for the eonatrae* 
tio9 of a railroad, and all of which is, by the terms of the grant, the prop- 
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erty of the company undertaking the construction of the road. Lime- 
stone, strong clay, asphaltum, and building stono of the best ([uality, suit- 
able for bridges, where necessary, arc placed, as if purposely by nuture, 
all along the direction of this route. The Zapotecos and otlicr Indians 
can be found in quite sufficient numbers to cany on the work, and at those 
points where foreign labor is indispensable, the temperature is such as to 
allow them to pursue their labor without either mconvcnienc<; or injury to 
their health. The climate, though warm, is healthy. The natives are 
mild, submissive, and tractable. There are ample sources whence to ob- 
tain a stock of domestic animals and beasts of burden. Throughout the 
whole line secured by the grant as well for the purposes of a communi- 
cation across the Isthmus as for the settlement of the country by foreign- 
ers, all the productions of the equatorial and temperate regions are found 
in the greatest abundance ; for the valley of the Isthmus produces the for- 
mer, and, on ascending the more elevated countiy bordering on the val- 
ley, the climate of the temperate 2one is found there as well as its pro- 
ductions. At each end of the railroad are suitable places for fine har- 
bors, as well as to depth, size, and security from storms. It is true, there 
is a bar at the mouth of the Coatzacoalcos. By different navigators the 
water has been sounded, and from twelve to eighteen feet ha\'e been found 
on it at low water. Commodore Perry, in his survey in 1847, found 
twelve feet. At a small pass at the entianoe of the oceaa oa the Pacific 
side there is at low water seven feet. 

Your petitioner, however, is convinced, from the character of the ob- 
structions, that they can, at a small expense of time and money, be eimly 
removed, and will then open an entrance for vessels of large size into ports 
equal to any in the world. He is prepared to show this to the satisfac- 
tion of your honorable body. 

Such are some of the physical advantages connected with this route. 
Tliere are others, however, no less important. The distance from the 
mouth of the Mississippi to San Francisco, by the Isthmus of Tehuante- 
pec. Is 3294 miles ; by the Isthmus of Panama, 5000 — thus sliowing that 
the route by the Isthmus of Tehuantepcc is 1706 miles shorter than by 
Panama. The distance from New York, by the Isthmus of Tehuaotepec, 
is 4744 miles ; by the Isthmus of Panama, 6858 miles — making the route 
by 1 ehuant4?pec from New Yoik to Sao Fiaocisoo 1104 miles shorter than 
by the Isthmus of Panama. 

The mere statement of these facts carries with it its own importance ; 
for it is an axiom that in all human operations the saving of time is the 
saving of labor aod maodj. This fact is already exeroiuiig hs influence; 
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for enterprinng msk are at this yaj nooMiii tumin^r tbeir attentioii 
to thb roQle wHbont tlid advant^jes of an artificial cw mmim in al iBa 

acix>ss it. 

In time of war, too, the rofule by the Caribbean Sea would bring ub ai- 
der the guns of hostile forta and fleets, without any port of our onAi to ve- 
sort to either for shelter or repairp ; wIm r< as, by tbe'Tehnaatepee route, 
we would be all the time within the limits of our own 9ea-*4br ancfa* in 
truth, the Gulf of Mexico may be considered in relation to us. 

Your petitioner has ahready advert^^d to the fact that,, under the giant 
from Mexico, 150 miles on each side of the route of the proposed loid 
across the Isthmus are open to the emigration of forogners, who are en- 
titled to the privileges of holding lands in fee. From the mducementa of 
cfimate and production throughout this region, and more from its great 
water-power, which is abundant on all tiie table-land, your petHioner ia 
firmly convinced that in the course of a few yean this whole country will 
be settled by people from the United States nnd Europe ; and thus, while 
all these rights will be in our hands, the blessings ni our crrilintion will 
nlently but powerfully extend tlicmselves. 

Besides these civil and moral advantages, which of themselves are suf- 
ficient to show the important character of this route, there is a considera- 
tion of a political kind not less imp<MtBnt than all of them. The policy of 
cultivatlnf( the moat fiiendly relations, and of ccmentini,' the good under» 
Standing which now so bappOy esdsts between the United States and Mex- 
ico, must be strikingly ob\nouR to every Amfflican statesman. Political 
Inendships are best secured through the interests of nations, and especial- 
ly where they can be made mutual and identical. The broadest founda- 
tion is laid for an extenrive and lucrative commerce between the two coun- 
tries, from the fact that vre are neighb( »r;^, Loth by land and sea, with 
ports facini^ and afanoet within sight of each other, and eadi possessing 
what the other wants. It is, therefore, clearly for our interests to take 
all the neeessary steps to promote this desirable end. Notliing could be 
more opportune than a communication across the Isthmus of Tehuante- 
pei under the guidance and capital of the United States ; for the advan- 
tages win mcidentally be so great to Mexico, that lier interests, as weD aa 
a wise pohcy on her part, will induce that Republic to cherish the moat 
friendly relations with us ; and hence, through the haimoninig influence 
of reciprocal commercial interests, we will secure a Ann ally in- our neigh* 
bor. All oiber routes cany us mto the land of straogers, far from our 
own shores, with interesta dissimilar if not adverse to ours, and where, 
from the nature of the dhnate and the chanuster of the people, no affifia- 
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tian ut Mmr polHieal or eommefdal relatkms can erer be advantageously 
«8tofalUMd. 

At the preaeat moment ereiy tbmg conspires to aid the vidertaldng^ 
and to inBVBie &r it a BuccesBfiil resa]t» and nothing more so than the &et 
that the inhabitants of the Isthmns have testified the greatest mterest in 
the projeet» have given to it in all the forma required of them their hearty 
approbatioDy and are ready to afford a]l^the faeifities for the constmction 
of a road. 

In additioD, yonr petitioner will forthwith take the neoessary steps to 
obtam an proper guarantees from the Oovemment of Mexioo for the aeou* 
nty of the t^^ts 'Of the oompany which he proposes to form, in whicb he 
baa entire confidence that he will succeed, as he knows that the Mexican 
people are not only fisvorably disposed to the projected' road, and have a 
inU perception of its importanoe to theu- country, but nro anxious for its 
completion. If such gnaianteea are obtainedi he will immediately oigan- 
ize an American company for the constmction of the road, and he has not 
the slightest douht that the reqiusite amount of stock will be subscribed, 
and the road forthwith commenced* In the mean time he does not de> 
sire to precipitate the Government of the United States into any contract 
nntil full assurance is given of the completion of the road ; but he only 
asks that the Government wiU not hastily commit itself, wilhoiit a foil 
knowtodge of all the advantages of the road which he proposes to eon- 
stiuet in comparison with any and all others. 

As to the practicability of the route, it may be well to give the very 
words of the distinguished engineer who surveyed it, and all of whicli has 
tiie confident ccmviction of your petitioner as to its truth. He says : " The 
careful sur\Tv of the line of transit over the Isthmns demonstrates the 
practicability of the project, since it presents no one serions difficulty 
which may not be r^uiily coi^nered by means of capital and science, the 
gigantic developments of which at this auspicious period seem to have 
plaoed at the disposal of the engineer inexhaustible and unlimited power*" 

Your petitioner has brought these principal facts to the notice of your 
boooraUe body, in the hope further steps may be adoplcd, which will in- 
sure a foil examination of the results of the survey, in the firm conviction 
on his part that such an examination will establish tlie value of this route 
to the United Ststes m a eommnnication with its possessions on the Pa- 
cific shore. 

P. A. Ha&oous. 
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In Aft eirl J part of 1660^ wIm Um Ntv OHam Ctmpmy futi ooo- 
tamphted nakiiig the mnrej cf the IithmtH of Tdraan(epee» a]ipliflA- 
tioa wM Bade to the Menen Ooremment* thravgh the State Depart- 
neat ai Waahington, for penainioii to that albet Thia penwiaaion <waa 
giantad, and a letter written hf Ifr. Laonan, llaiieaa Secratai^^ For- 
efgn AffitiiB, to the Oovemor of Oaiaea» iDfonung hoa that Major Bar* 
aaid, with anadiy m^mom, wer» ooming to make the aorvej of the 
latlmnialar the porpoae of opening the inter-oeeanie eoBBmimtgiatiflti, and 
directii^ the aaid Qovenior to gi?e aid and hoapitaKly. A oofgr of tfaia 
letter waa lanuahed Major Barnard, hot waa kft amoi^ hia papara either 
m New Orleaoa or m Meaioo. Thia waa a virtual paaapoii to the whok 
ComiiiiMiom for the e^preaa pnipoae of mahing a anrvey. In addition, 
aaeh member waa (wnUwd with * paaaport at New Orleans of whioh 
the fioOowmg ia a Tarbatun oopy : 

[UKXICAR C0AT-0r-ABM8.] 

msr sn7iiVJM2>ouu&&sia» 



Y10m6vSUL DE la RBPdBUOA. HEJIOAir A 



Ko. OOmmo libra j segaro pasaporto al Sor. 

J. J. WxuiAJiB, de la oomp*. de leeonociniento 
oatond del eatado de Maaaafthiiaotte, <«"m1*«i»»h> de 
[aiAL.] loa Eatadoa Unidoe, de edad de treinte imo aiio8» y 
de profeaion Ayndanto Bngeniero para que pase ^ 
pnerto de Vera Omi^ en d vapor Americano " Ala- 
TbmtMMtimti* baoia,** aegvn ha sdieitada 

Por tanto mego 4 laa Antoridadea de ka paiaea 
J. J. Wmtkutt, eatranjeroa por donde txanaitare, no k pongaa im- 

pedfanento algnno en an viaja^ y & ba de la Repii- 
Uioa reconiiendo an penonapaia, ifoe le diapenaen h 
pioleocion que coaeed e n laa leyea. 

Dado en la ehidad de Noeva-Oileana^ 4 dSa da 
Dieiembie de mil ochoeientoa emeventa. 

O, h, DittxazBSH, Via. 
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[flogy of XwaMtotion] 

limoo^ Jkeemlbtr 10» im. 

HmraraD flnr^Tbe Ifinister of Bdafions has raocMl the letter ia 
which hk BKoeUeiMj, Mr. Letcher, eommniiMatee Ihe fluBi^ from New 
Orieane of the Americaii iteunhip Akbam for CoatiMoalooe, and, 
obeyhig the dedrea of hb EEeeOeiiof, haa ghren the neeeeeaij ofden to 
the goTw m nentg of Vera Onu and Oaiaea» that they amy place no ob* 
ataeles to the voyage of the Alabama, or any other Tcaael which haa ihe 
same ob{eet» providrng liiey- subject tfaenuehea to the laws of navigalioiL 

Ihe Ifinvter of Belattoiia, on gifhig theae ordeia, haa done it imder the 
mteU^pence that the engineera who aeoompaity Major Bamard form no 
mOitarjr bodj, aa Oorenior Letcher hnowa that, feramg such a body, 
they would not be pennittod to dkembaifc. 

Tli^ Mndater of Belationa reiterates to his ExeeHeney, Oovemor Letch- 
er, the aasvaiicea of lua veiy distii^iiiahed convdeKOlaoii. 

To his EzeeUency, Gkyr. R. P. Lkohib, Emroy Eitnundmaiy and 
Mmister Pknipotentiaiy of the Umted Statea at Mexioo. 



Copy of the Letter addremd to Major Barnard by the Gotfemor of 

Tehuantepec, 

Sir — ^The Secretary of dispat* li 's of the Supreme Oovemment of the 
State, in a suprtfDie order of 2dd Alay, amoog other things says what 
follows : 

" His Excellency, the Minister of Relations, in an official document of 
the 22(1 of last month, says the following to the Governor of the SUite : 

*' Sir — In a separate note I communicate to you the decree pas.sed to- 
day by the National Congress, annulling that of the 5th November, 1846, 
■which prorogued the privilege conceded to Mr. Jose Cfaray to open an 
inter-oceanic communication across the Isthmus of Tehuantepec. Tlie 
President, deeply appreciating the constitutional duty by which he has 
to enforce (he orders of Congress, orders you to publish immediately snid 
decree, and that you suspend immediately all scientific works going on 
either at Tehuantepec or at Coatzacoalcos, causing all the Am«^neans em- 
ployed on said works to leave the coimtry, or permitting lIk m to remain 
as long as they desire, it being understood by thern f.li;a for no TYiotive 
will they be allo'^rod to continue said \voik, .ind llial tln v will 1m' -ubjt ct, 
as all other strangers, to the laws of the nation. You wiU comnmni^ate 
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to n\K' the reeoU of this resolutioo, accepting the aatonuaoe oC mj appce- 

ciation/' 

I transcribe for you the orders of tlic GoTemor for your intelligence. 
I have the huoor to insert for your information, imd so that, compljiog 
with it exiicltr, yoti may sn«p«!nd immediately :d1 th<^ secondary parties 
working und»'r your (^rdrrs in tlie Isthmus of TeiiuiiJii* | • b*- they either 
scientific (.>r liydrogniphic < )|XTation&. Vou Tuay return speedily to tbe 
United Stal«-:<. for whiclj he so kind as t<i send me a libl of the individu- 
als, so that it may be provtd and they obtain their passp<»rus from the 
supreme authorities, informing those who wisli to remain longer in this 
Republic iis private individuals, and like all other strangers, they will be 
under the Mexican laws and the vigilance (jf the authorities, tjkking care 
to take out letters of securitv to le<;alize their residence. Before con- 
eluding this note, I should inform you that for no moti?e or pretcjsl your 
works cua or ought to be prosecuted by the commissicm of which you 
are chief ; on the contrary. 1 shall order thcui to be suspended accord- 
ing to the order ifi>eried in the supreme note. 

I offer you, this time, my dijstinguished consideration. God and Lib- 
ertj. Tehuantcpec, 3d June, 1851. 

Maxdio R. Oniz. 

To the Chief of the American Commission, Major J. G. Bakkabo, 
United States Army. 



Copjf Qf the JSeplg qf Jfqfor Barmrd, 

To \m ExoeUeocy, Sefior Ooq llaxiino R. Ortii, Qovamor of ^Cebuan- 
tepee: 

Sir — 1 !i:ivp the honor to acknowledge the receipt of the letter of your 
Excellency, juuI the papers inclosed, announcing the act of the Congress 
of Mexico, by w hicli the grant under which the Coramission, of which I 
urn the head, is acting, is declared as forfeited and null ; also informii^ 
in I tliiii the works of the Sur\ ey must cease, and the members of the 
|;iit\ reiuin to the United States, excepting such as may choose tore- 
muiu with letters of security under the general protection the Imi of 
the Republic. While deeply regretting the course of the Goverameot, 
and protesting against the action under it, as involving in deep iojivy 
those in whose service the members of the Company are engaged, I hifeb 
nevertheless, no other course than to comply with yoir orders, so pori- 
tively expressed, and have in consequence of them eaoMd Che labon cf 
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the Survey to cease, and the members of the ConunisBion to return with 
all dispatdh to the United States, except a few, who will nmain, under 
the present conditions, in ohaige of such property as cannot now be dis- 
posed of, until final orders on the subject be received from the officers of 
the Company iit the United States. I send, as you have been pleased to 
order, the names of those who will leave the ooontiy, as well as of ibo|e 
who will remun. 
I bBTe the honor to be your Ezeelleney's obedi^t servant, 

J. G. Babitabd, 

El Babuo» Jwm 8» 1861. 



Consulate of the United States of America. 
City of Tkuuantkpec, Republic of Msxico. 

By this pubUe instrument of protest be it known to all perB<Mi^ that 
J. O. Barnard, Major U. S. Army, and William H. Sidell, Civil Knginey, 
eitiaens of the United States, agents of whom it may concern, did, on this 
eleventh day of June, A.D. 1851, personally app^r before me, Charles 
R. Webster, Consul for the United States of America, at this place, and 
enter their 8<demn protest against the Government of the Republic of 
Mexico, the agents and oflicers of said Government. The said Ma|or 
J. G. Barnard and William U. Sidell, agents as aforesaid, hereby pro- 
testing agmnst the said Government of Mexico, ite officers and agentSt 
declare and say, that on the 1st of March, A.D. 1842, a grant was made 
by the Mexican Qovenunent to one of its citizens, having for its object 
the construction of a road or canal aeniss the Isthmus of Tehuantepec, 
and tliftt the privileges of said coneeaaion were from time to time extend* 
ed by the legal acts of said Government, until, in the year (A.D.) 1860> 
an the duties having been complied with by the said citizen or his as- 
si^eeSy and the rights under the concession remaming in full force, " md 
tk$ honor and public faith of the nation havmff been jpledged umdor the most 
tolemn protests to the grantee or his assignees — whether natives or foreign- 
ers — that all the contUtiona on the part of the Oovemment should be hon- 
enMjf/tUfilM" it was resolved by them to obtm a thorough surrey of 
the route, witii a view to the immediate constnictiofi at the works neces- 
aaiy to its being properly opened ; that, in pursuance of this^ the said 
Barnard, one of the protestants» with a party of engineers, came to the 
IsUuuns of Tehuantepec in the month of December, A.D. 1850, and en- 
teied upon the duties with the greatest aetivily» his party beii^ laqje apd 
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efficieni, and ihc funds ample ; tluit, from the dat« <rf his arrival until a 
few days since, these labcjns were continued and prosecuted with success, 
when they were suddenly brought to a close by an order of the Mexican 
Government — as unexpected as unjust — whereby the operations of Ihe 
surA Ov were rcfjiiired to be discontinued, and the members of the survey- 
ing parties were compelled to leave the country, or obtain other sanctions 
for their protection, while reniaiiung» than thoae which had from the first 
been sufficient, and a portion d the irotk of the greatest importance left 
ineooiplete, thereby detraetiiig materially from the value of the whole 
survey ; that the nid order bj wluch the works were stopped, and the 
c-ogiuccrs required to k»fe, was in the foiv of a letter from the Oovemor 
of Tebvaniepec, dated 8d Jnne^ A.D. 1651t transmittiag from the Gov- 
eraor of tho Stale of Oauea ao order firom the Minister of BeUtiow of 
the Snpreme Oovenunent of Meiico, requiring the diaeootiniiaiiee of the 
woAi in eonseqnenoe of a law, whioh was inclosed, passed hj the Ifeii- 
canCkNigresib and aigned by the President of the BepnbBe, the S2d May, 
AlD. 1851, whioh said hw deehred the grant under whieb the tmwj 
WB8 being coodnetad, forfeited and unD, on the ground that the Piovi> 
siona] President of the RepnUie, Bales, m the year A.D. 1846, tana- 
eended bis powen b eitending the time for tiie eommenoeoient of the 
woi^ whereby, as it is asserted (the woilci not having been ooaamenced), 
the rights under the conoession were forfeited. And the said Bamard 
and Sld^, agents aa aforcaaid, deehure and say that Ihe said law ondMr 
whioh the order prohibituig the IMier proaecntion of the woiIl waa ia> 
sued, is, hi their view, meoostitaiiooal and unjust, for the reason thai 
the said President^ 8abs» was, by the decree of Ins appointment, folly 
inresled with the neeessary power to eiteiid the prinhages mder said 
grants and bk aeta were sabseqoently legitunated by the regnlarly con* 
atitnled autbonties of the Eepublio, and the legality of the said ezten- 
wn foDy reeogniaed on dners important ooeaaUms by the CTofenuunt 
Wider diftrsBl admhiistraliims; and thai if even these ressons did not 
coast, nojuUM (KeeMon has been given against the validity of the eon- 
eesrion, by whiefa alon^, and not by Legislalive or EseeutiTe.aotioo, ean 
the rights aeeoided wider the grant be invalidated. And the said Bar- 
nard and StdeU, farther protestbg, say that the anrvey having been mi- 
dertakeii on the foith of the most solemn and pnUie recognition of the 
rights mader the eoaMSMO, and with the especial fovor and good-wiH 
of ihe Q ov e nmwnt, and irHih orders from flie said Oovenmeni to the 
loeal aathoiH i es to give every aid, protection, and assistanoob it was ngbL 
to aaiunifi thai the warlcs wonM not be vkdently istermpted before cotn- 
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pktioB ; and, acting under this aammption of the good faith of the Mexi> 
can Government, the work was |nrojected and undertaken ; but, by Um 
recent action of the said Gk>vemment, the projectors have been disap- 
pointed in their reasonable expectations, and the benefit anticipated can- 
not be realized, and the vast expenditure of time, toil, and anxiety, and 
the outlay of capital, have been made without the possibility of an ade- 
quate return. And for these, and all other injuries resulting from the 
action of fhe Government, not only to the projectors, but to the indi- 
viduals acting under or with them, the snirl Barnard and Sidell, agents 
as aforesaid, in tlieir own namrs and m the name of the Company under 
which they act, enter this ns their formal and solemn protest against the 
said Mexican Government and its officers aforesaid, re'sening for them- 
selves, and nil connected with them, or fpr whom they may be acting, 
the ri^rht to claun and receive from the said Government of Mexico, itii 
othcers and agents as afoi^eaid, full indemnity for the said acts of the 
said Govemm^'nt, itn officers and agents, and for all oth^^r and further 
damages ami injury an raay in this matter be made to appear as lesult- 
ing from the aforesaid uaeoiistittiii cn il, unjust, and injurious jndiictof 
tbe said Government of Mexico, its officers and agents as aforesaid. 

J. G. Barnard, 
Cikt^ Engineer Taktumte^ Railroad Company. 

W. H. Sidell, 
Associate Engineer TehuarUepec Raxlro>jil ('innpany. 

Daly attested by the ( < rtiGcatc and seal oi office of Chnrles R. Web- 
ster, Esq., U. S. Consul at the city of Tehvaatepec, on the 11th day of 
June, 1851. 



CARD. 

As the attention of tiit' people of the United States has been recently 
directed to the present aspect of our relations with Mtxico, and to the 
difficulties ;:;ro\ving out of the Tehuantcpec grant, and as many errone- 
ous i 111 p r- ssions as to the facts of the case have become prevalent, the 
Tehuantepcc Company deem it their duty to place before the public, 
in 08 succinct a manner a^i possible, tiie history of the grai^ and the 
nature of the title which is vested in them. 

On the 1st March, 1842, Santa Anna, then Preaident of the Repub- 
lic of Mexico, and invested witli the supreme dictatorship, granUd a 
coocewion to Don Jose Garay, a Mexican citisen. In it be says, that 
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"in the name of tht- Supreme (itjvt mment, and under the most solemn 
protest^, he declarer and j)romii»es that :dl and every one of tlie conces- 
sioos mentioned in the preinsertfd decree shall be hon(jral»ly fulfillnl, 
now and at all times, pledging llie hotif)r and public faitli <>f the nation 
to niaint iin tlu- j»r<ij'M?tor, Don Jose de (iaray. as well as any private in- 
divi'h'dl or comjtany succadoirf or reprcsatdnfj him, ilher natives or 
poHiuiu.HKKS, in the undisturbed enjoyment of all the concessions 
granted." 

By the terms of the decrw^ of this date, the Govornnii-nt of Me^co 
^vc niunoroujj important priviU^ges, and a large grrmt of hind, comprising 
all that was vacant for ten ]«'agu«\'^ on each side of the line of communica- 
tion, to Jos6 Garay, for the purpose of enabling him to establish a con- 
nection by stefini between the two seas, across the Isthmus of Tehuante- 
pec, either by railroad or water. 

On the 9th Febmary, 184.'l, the Government of Mexico issued orders 
to the Governors of tlie Di parlments of Oaxaca and Vera Cniz (w ithin 
whose litnits the Lsthmus is comprised), directing that Garay slmuld be 
put in possession of the vacant land conceded to him by tiie first decree, 
and tluit f\ci) lacihty should be granted for the prosecution of the enter- 
prise. These orders were issued by Nicholas Bmvo, then President of the 
Republic ; and on the sjime day another decree was issued by the same 
President, declaring that in the grant of vacant lands were comprehended 
ail iaiids which had been previously granted by the Government to na- 
tives or foreigners, and which remained uninhabited and uncultivated. 

These decrees were executed by the local authorities, and Garay was 
put in actual possession of the lands. 

On the 6th October, 1843, Santa Anna, who was again President, is- 
sued a decree, stating that the surveys by Garay had l>een concluded, and 
the works about to be begun ; and ordering the Governors of Oaxaca and 
Vera Cruz to furnish convicts, to the number of three hundred, to be em- 
ployed on the work. 

On the 28th December, 1843, by another decree of Santa Anna, the 
period for commencmg the works on the Isthmus, which, under the origi- 
nal grant, was to expire on the 1st July, 1844, was extended to the 1st 
July, 1845. 

In the fidi or winter of 1844, Santa Anna was no longer in power ; the 
country was exposed to constant inlemal eonrnlfflons, resulting from the 
struggles for power of (Afferent leaden, who rapidly succeeded each other 
in the Presidency; and in the beginning of 1845 the difficulties with the 
Ignited States had already assumed a menacing character. Oaraj be- 
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came satisfied that the time allowed him was insulTicient for organi/.ing an 
CDterprise of such magnitude^ and in June, 1845, he made application to 
the Mexican CoTinrcss. asking a fui ther delay, aolicitillg additional prin- 
leges and facilities for the introdiu tioaof the necessary materials and sup- 
p^Q, and prajing that further inducements* in the way of exemption from 
taxes and imposts, might be accorded to persons disposed to settle as col< 
ori ts on the Isthmus. 

A law was introduced in the Mexican House of iiepresentatives in ac* 
cofdance with the tenor of this application, and was passed by that body. 
It was sent to Uie Senate* there referred to a committee, who reported 
fevorably, and waa on the eve of being submitted to the vote of the Sen- 
ate, when there occurred one of tho.se events unfortunately too firequent 
in the history of our neighboring Bepublic. 

The administration of Paredes was attacked and subverted by Mariano 
de Salas, at the head ni an armed foix e ; the Congress waa dissolved, and 
Salas took possesskxD, as dictator, of the saprame exeeathre power. Thb 
advent of Salas waa maiked 1^ eonsequences much mm important than 
those which usually accompany the numberless pNmmtiamentoi which 
have occurred in that country. The entire system of govenmient was 
revolutionized ; the form was changed from a central, or a consolidated, 
into a federative one ; the quotas of contribution of the several States of 
the Republic were fixed ; the most important administrative measofes or- 
^mized ; the Uberty of the press establi^^lied, kc, 4e. All these meas- 
ures which now exist m Mexico, and this form of goveimment now estab- 
lished there, derive their origin from decrees < )f Solas, no one of which has 
ever been brought for one moment into doubt or qnestioa, except in the 
ungle instance which will presently be noticed. 

While Salas was thus exercising, de factOt the supreme power of the 
Government — while his dictatorship was thus imquestioned — ^his attention 
was called to the law which was on the eve of being passed when the 
Congress waa dissolved ; and, after examination of the subject, he promul- 
grit 'd hU decree of the 5th of November, 1846, which is a copyaftkn law 
thai Itad passed the Mexican Hquh <^ Bepmeniaiives and the committee 
of the Mexican Senate. 

By the terms of this decree the delay of commencing the worlui cm the 
Isthmus was prolonged to the 5 th November, 1848. The work was actu- 
ally commenced prior to that date, as is established by the official reports 
of the Mexican authorities on the Isthmus. 

The simple narration of the foiegoing faols srcms amply sufficient to 
establish, in the most conclusive manner, the validity of the grant in ques- 

19 
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1MD» wd to pradnde the If snoni Gov<niiiMBl» ai ths late dtato, fi«n 
iVMUlg a qiMaliop on Uiia tnb|Q6ti All tiMse dooraoi^ liowovcs'i foiiiMMl ft 
toDtmsl^ to wUeh tbo onljr p a rt iea fai iniwait mn tin M€noa& Goveiii- 
nwBt and one of Hi own dtinm, and m wfaksh no fottaga naAm woM 
havaaiiglittoniteffere; and howavw aeandalona miglit be the violatMNi 
of paUie ftitli eommitted by a confiimatifln of the gianl» neitlMr the Qov- 
enunent nor people of the tJnhed States wonld have the dighteat gromid 
for mtiBrfeienoe. 

It beooBDOB neeeaaiy, theiefbie^ to eouider m what namwr our Go?- 
ennMot and people have acqohed an interest in this matter, and the ex- 
tent of their right to enforce tfie execution of the giant. 

It win be leooUeeted thai, by the tenns of the eoneeaaion, Qtnf wm 
anthoriied to anign hia rights to any primie individual or w m j w H i y , imi* 
Hva or/omgnm. He availed biroself of this privilege^ and made tnns- 
fen of fililiis rights, in the years 1846 and 1847, tolfeana. MMuuBg and 
ICaeldntoali, Etagfidi sabjeets rending in Mexioo. This traaafiar was daly 
notified to the Mexican Qoveniment. It was fnlly feoqgdaed and ap- 
proved, and, on the complaiat of Manning and Maddntoah, Pwsident Ha*- 
leta, on the 6th and 10th August, 1848, issued orden to the Oovenon 
of TeraCmx and Oaxaea to prevent the cutting of mahogany on the Isth- 
mus fay any other than the EngUdi company. 

In 1 847, Mr. IVkt, by virtue of instructioos from Mr. Polk, when nsgo- 
tlating the treaty of Quadahipe Hida^o, tendered fifteen mfilions of dol* 
Ian to the Government of Mexico for a i^t of my in fiivor of the Hoi* 
ted States aoross the Isthmus of Tehuantepee. The co mrnis B o n w a em- 
povrered by Mexico to treat with him replied, " that Mexioo eonld not 
treat on this Biibjeet» because she had aevend jean before msde a gtant 
to one of her own dtizens, who had transfened his 'rights, fay the authoii- 
artion of the Mexican Government, to Engfish subjects, of «aAea» HgliU 
Matieo coM not diipoae/* 

A dedamtaon so important as this could not foil to awaken the atten- 
tion and exdte the interest of 'eveiy American dtiaen. Mexico had do- 
dialed, on the most sdemn occadon of public intercouzae between nations, 
that the gnmt, in her estimation, waa beyond question ; that its vaBfity 
admitted of no doubt Fifteen nuUioaa of doDars are offered for the sale, 
and she replies, *'I cannot adl, because what you want to boy bdoqga to 
others— to&ig(lish subjects.** Accordingly, Ifr. P. A. Haigou^, analive of 
Fnmsjrlvaaia, but whose long experience in the trade with Maxioo had en- 
abled him to appreciate tiie hnmense value of this gnmt, beenme ite par- 
•chaser from Manning and Maddntosh, and subsequently asMciated witli 
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bim in tiie poKMeeatkm of tbe flnterpite a company «if dUMot of NevOp- 

'iwrare coiiuDenoing toeir wms, iuaw AnMnon aiiwnit bawcvoi* 
deabrnM of afloertMDiDg hejoBd a doubt flie honest kteDlioii of llttdoo to 
fonrHd tftts great onterprise^ and dw of BliiehiiDg thmuelre^ mdor tin 
protootun of thoir owb GoroiiiiiMBit» agidnst tho dtngto ariring fron tho 
eooBlMit diHigeof ndenaadfoniMof gof^^ Thoy 
therefore applied to thdr Oovonment for this tWD>iii4d object, and mot 
wHh every encouragement and aMiBtaiioe that a aabjeot ao deaplj inter- 
eetnig to the naliQii was oaknlafeed to elidt Hr. Letefaer ma inslracted 
to iafoim the Meiieaa Govenment of the deaoa of die hoMen of the 
gnat to eoBsmenoe their vmtk hy a thoroifgh le^nrvey of theladiBiii^, aa 
foU eonfidenee waS'iiot reposed in that which had bean made by the en- 
gtneere employed m 1842 and 1848 ; and to make overtui es for a tr ea t y 
of joint protection of the woriL Tlie Meneaa CNvfenanent inade not the 
dSffktett olffeeiHm, did »ot suggeit a douht of the riffhtt fif Ike eompduij, 
fnwarded passports for thehr eng^neen and officers, and issoed orders to 
the Departments of Oaxaca and VeraCma to avoid interposing au} olista- 
eles to their woifc, bnt» cd the contmyy to affiird them aid and hosfHtafi- 
ty. Thb oecomd in April, 1860. ^Die engineen were acootding^ seal, 
the ports thrown open for theor supplies, and more than one hmidred flion- 
sand doUars hare already been eipended in the siirveys» aadm openhig 
and oQtting roads through the most brdcen parts of the couitiy. 

On the applicatioa for a tresly, the If eiicaa Fkesident and Cabinet do- 
sired that a modificatiop should be made in the terms of the giant* and 
especially that the eompany shoold give up its right to fix its own rstea 
of toll for goods and passengers, and shonld consent to admit the joint 
control of the two Govenunents iA that subject Th^ therefore mtro* 
dnced a danse to that eflfoct in the treaty, and aa it was perfectly aider- 
stood that the rights of the grantees eoold not be a&eted withoni their 
own consent, another danse of the treaty provided "that the actoal hold- 
ers of the giant shodd file their assent to the treaty before its ratification 
by the two Oovermnents.** And in this form the treaty was condnded 
in Mexico between Mr. Letoher end the Mexican President and Oabinet^ 

It is difficolt to conoelre bow, after audi action aa this, the Modcaii 
Government can now pretend that there exists no grant! that tlie oott- 
cesrioB is utterly mdl and void ! 

TUb is not aiD,'how«Tar. On the anhnd of the treaty in thli oomlry, 
the holders of the grant were mvited, by the Secretary of fliata, to «>• 
amiae it, m accordance with its terms, and to signify thcfa* apprond or dia- 
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aent On eiiminatinii, iMiongh iatiified with the prpyiwom d the treaty, 
they were feaHnl of future diflteolties that might ariee from the aml^gui- 
ty ct oertam passages, and declined to appiove it» etstuig the cfaraaes to 
which amendinenta were loEeited. 

The traaty waa aent beck to Mexico. In the mean time anew eleetion 
for tlie Prei^dency of that Republic had been hekl; anew Preikleoi mau- 
gurated; a new Cabinet fanned. On the application for aneadnwnt of 
the treaty, the lequeata of th^granteee* through theur Government, were 
iavo»bly conaideied, many of them accorded, and a new treaty negotia- 
ted. Diinqg thia entire negotiation not a hint waa thrown out, not a aug- 
geation made, indicating on the part of either of the two Preaidenta of 
Menco, or any membor of the two suceeariTe Cabinets, a doubt aa to the 
entire validity ood binding force of the granta and deereea above related, 
nor aa to the titlea of the present holders. And it ia, perhaps, worthy of 
remark, that they were both negotiated in the city of Mexico^ by Manuel 
G. Pedniza, an ex-President of that Republic, and at that time Presideat 
of the Mexican Senate. 

Hie flccond treaty was aent to thia oountn for approval and latificataon, 
and on the 18th Febniaiy, 1851, the foUowing letter was written, vis. : 

Dki'Akimkm of 8i.\te, 
Washington, ISth February, 1861. 

To P. A. IIaroous, Esq., Washington : 

Sir — I have to inform you that a convention between tlie United 
States niid the Mexican Bepubhc, relative to a transit way across the Isth- 
mus of Tehuantepec, waa ^gned in the city of Mexico on the 25th uhinio. 
As its twelfth article requires that the holder of the grant confen-ed by 
\h<- Ml xiran Government, pursuant to its decree of th<' l>t March, 1842, 
shall iile his assent in the convention in the office of the Mexican Minister 
at Washington, before the instrument shall be submitted to the Senate of 
the United Stales, you are requested to call at this Department for the 
purpose of A^mmmg the convention. 

J am, sir, vety reapectfully, your obedient servant, 

Dakucl Wbbsrb. 

In compliance with thia mvttatioii, the treity was examined by Mr. 
Haigous, and approved for himadf and in behalf of the company. The 
treaty, togttktr with the titUt to ^ grani, were submitted to the Senate, 
unanunoualy approved and ratified, and the treaty waa engrossed, signed, 
and returned. 

In the mean time, and before the treaty bad been sent back to Mexico^ 
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Pedrazii had died, and a sudden change seeing to liave occurred in the 
views, opinions, and feeling^g of the leadinir men of that country. It would 
not be proper, at this time, to 8t^it*i the nature of the influences brought 
to bear on the subject, nor the parties most actively < ii:^Mged ia exciting a 
feeling of hostility towards the people of tins cuuiiu v, with the \'iew of 
defeating the enterprise. It suffices to state, that a law was introduced 
into the Mexican Congress and passed, whereby the Congress declared, 
"that the decree of Genera! Salas, of iiovember, 1846, was null and 
void, because he had no power to uiake such decree." 

This is the only action of the Mexic;m Congress on the subject, and, 
although the evident intention is to annul the original grant made by 
Santa Anna in 1842 ; yet, as no pretext could be invented for attacking 
it, the committees of the Mexican Congr^^s were driven, in theu" reports 
to the two li otises, to rely sohl>/ on the ground that Ralas w;is without 
the powi 1 to grant to Garay a delay of two yeai-s for commciicnig hi.s 
' work, iefiing certain that if thc-y could succeed in tliis ])oint, they would 
be able afterwards to attack the original grant, on the ground that the 
work had not been commenced in suHlcient time. 

Let this fact, however, be borne in mind, Mexico has neither annulled 
the ortfp'nai yrant nor rejected the treaty. The rights of the company are 
precisely »>uch as they were prior to the law of the Mexican Congress, 
with this single exception, that the law just passed affords a pretext on 
which the Government might bring suit against the company to annul 
its grant. 

Whether the pretext thus sought by the Mexican Congress can be 
made available for the intended purpose, is the next subject for consid- 
eration. 

It might Ik- sufficient on this point to say, that the GovemiiK-iii of 
Bnlas was n Government dc Jaclo, and that the univerbal principle on 
which all civilized nations act, is to consider that the Government actually 
I'xercising supreme power in n country is entitled to represent that coun- 
try in all forioi/n relations; and that even if its powers are usurped, its 
acts are as buuiing as would be those <>f a regularly constituted govern- 
ment. Our country, in its rt lations with others, never undertakes to 
determine whether the parties found in possession of the sovereignty are 
rightfully entitled to it, but treats ihem as having the undoubted 
authority to act, and to bind the country whose destinies are at the mo- 
mem under their control. 

But the application of thi.-, general principle is not required in the 
present case, and a plain recital of the history of Salas's administratioa 
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affords the nmpleiit refutation of the position now, for the first tune, as- 

swmfd by >fexico. 

In his pronriuciamnito, wb^^n ho came into power, he declared that 
"the cessation of all nnfrri t |>act.s is indispensable, befi'.^f^ ther ar<" nil 
either afTerted with nullii \ - i repuL^innt to a portion of society ; but the 
common law which is in fuli lorce, nnd ffiosc whi^'h this prot'iffional GoV' 
>r7imcrit irill puhllsh, will, to a certain extent, fill the void created by 
the present state of things,** 

•So that, on assuming power, he declared himself authorized to make 
and publish laws ; or, in other words, declared himself dicUitor. 

After having accomplished liis purpose of creating a federal system 
of goveiTiment ; after causing to bo held an election for President, which 
resulted in the choice of Santa Anna ; and after convoking the (\ingress 
in order to surrender his dicUitorship, he proceeded, through his minis- 
ter of foreign relatione, to render an account to Congress of what he 
Lad done. 

This minister reported to Congress, " that the provisional Government 
of Salas had exercised, m the nature of the case required, a real and 
very ample dictatorship, which lasted f'11 tlie publication of the new con- 
stitution." The minipt'^r then set forth, with great minuteness, in a re- 
port printed and submitted to Congress, all the decrees rendered by 
Salas. Amonfrst them are the followinij : 

A decree orfranizinEC the bureau of jreneral archives. 

A decree relative to the liberty of the press. 

A decree relative to colonization. 

A decree relative to literary property. 

The decree of November, 1846, extending for ttoo years to Oaray tht 
period for rommenn n^ the work on the Isthmus of TAwmi^pK, 
A decree authorizing popular meetings. 

A divree concerning naturalization. 

And, m closing, he stated "that he had called the Congress together 
at the earliest possible moment, in order to put an md to the dkifUoriai 

period.** 

When this account was thus rendered by a dictator laying down his 
temporary power in the face of the constitutional authorities, not one 
vo^ was heard in Mexico, in her counsels, nor in her press, breathing a 
stispidon of the purity of his motives, the validity of his acts, or the 
extent and nature of the power which he declared he had just exercised. 
Ever since then the Mexican Congress, executive, courts of justice, and 
pnblie fimetionaries of all classes, hare been in the habit of dtbg the 
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decrees of Salds as a part of the fundamental law of Mexico ; nay, it 
will scarcely be credited, that the very Congress which declared that 
Salas had no power to pass a decree in favor of the Tchuantepcc grant, 
annulled « lan< of the State of Sonora on the ground that it violated the 
decree of Sala.s on the subject of colonization. 

romnicnt on facts like these co\ild not aid in a proper appreciation of 
them, bix succeissive Mexican adminktrations have, directly or indirectly, 
declared the validity of the grant now held by the ciUzcns of the United 
Rtatcs. 'rhref different administrations, in negotiating with this Govern- 
ment, have, in the most solemn manner, n cognized its binding force. 
Whence now sprinofs the difficulty or the doubt ? There can be but one 
answer. Mexico hml nvnwedly no control over lliis concession, when it 
belonj^'ed to Am/// / ^ulijfcts. Her views of her rights were only changed 
when a tnmsfer had been made to citizens of the United States. 

That this is not a gratuitous assertion is apparent from the repoit 
of the committee of the Mexican Senate, of the 22d Marcli kst, in 
which it is asserted that " the fact htLs now become apparent which 
was before only suspected, and had brcn the object of serious fears — 
the entcrprii:*: has: fnhm rfxjt in the United States, and the privilege is 
now, as \\\\& been announced in public documents, in the hands of inhab. 
itnnts of that nation, who are using ( very effort to obtjiin the protection . 
of their Government, in order to secure the success of the work and the 
removal of all obstacles to its completion." 

It is in this same spirit that the officers engaged in the sun'ey, whose 
conduct, in conformity with the instructions of the company, has been 
sut h as to secure the fntudsiiip and sympathy of the entire population 
of till- Isthmus, have been exposed to wanton insults and outrages from 
the very Government which bad pr imsed tlu m aid and hospitality, and 
invited their presence by its passports ; that, in fine, a proclamation has 
bci n published directing their expulsion from the country, and ordering 
tiiMips to be sent to the Isthmus for the enlur^.-ement of this decree. 

There is, however, yet reason to ho]-»e that better and wiser counsels 
will prcvwl in that unhappy country, and that a returning sense of justice 
will indace such action as is due to the plighted fiuth of the nation. 

J. P. Benjamin, 
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